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,Q WKLV SDSHU ZH HPSKDVLVH WKH YDULDELOLW\ RI WKH XQHPSOR\PHQW EHQHILW V\VWHP DV D PHDVXUH RI EHQHILW
XQFHUWDLQW\ DQG DQDO\VH LWV HIIHFWV RQ WKH ODERXU PDUNHW￿ +LJKHU XQHPSOR\PHQW EHQHILWV JLYHV VWURQJHU
SRZHU WR WKH XQLRQ LQ FROOHFWLYH EDUJDLQLQJ RYHU ZDJHV￿ :H VXSSRVH WKDW D KLJKHU XQFHUWDLQW\ RI WKH
LQVXUDQFH V\VWHP GHWHUPLQHG DQ LPSURYHPHQW LQ WKH ZRUNLQJ RI WKH 8. ODERXU PDUNHW DQG UHGXFHG XQLRQ
VWUHQJWK LQ WKH ￿￿￿￿V￿ :H LQYHVWLJDWH WKHVH LVVXHV ZLWK D WKHRUHWLFDO VWRFKDVWLF XQLRQ PRGHO RI WKH .LGG￿
2VZDOG￿-RQHV• W\SH￿ UDQGRPLVLQJ WKH EHQHILW YDULDEOH DQG VHWWLQJ XS HPSLULFDOO\ WHVWDEOH SUHGLFWLRQV RI WKH
PRGHO IRU 8. GDWD￿ 7KH PRGHO VROXWLRQ WXUQV RXW WR EH FRQILUPHG E\ WKH GDWD JHQHUDWLRQ SURFHVV ￿D 9$5
PRGHO￿ RI WKH YDULDEOHV LQYROYHG￿
.H\ ZRUGV￿ VWRFKDVWLF G\QDPLF XQLRQ PRGHOV￿ EHQHILW SROLF\￿ XQFHUWDLQW\￿
JEL: J32; J51; J65.
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,QWURGXFWLRQ
￿￿ $ FRPSOH[ XQHPSOR\PHQW EHQHILW V\VWHP
￿￿ $ G\QDPLF XQLRQ PRGHO
￿￿ $ XQLRQ PRGHO ZLWK XQFHUWDLQW\ LQ EHQHILWV
￿￿ (PSLULFDO HYLGHQFH IRU 8.





7KH GLVFXVVHG IHDWXUH RI KRZ XQHPSOR\PHQW LQWHUDFWV ZLWK WKH JRYHUQPHQW ILVFDO SROLF\ FRQFHUQV
WKH HIIHFW RI WKH EHQHILWV FRQIHUUHG WR WKRVH RXW RI ZRUN RQ WKH ODERXU VXSSO\￿ ,Q XQHPSOR\PHQW
EHQHILW PRGHOV￿ JRYHUQPHQW EHQHILWV PD\ LPSLQJH RQ WKH VXSSO\ FXUYH RI XQHPSOR\PHQW￿ GHWHUPLQLQJ
DQ LQGLIIHUHQFH FRQGLWLRQ￿ ZDJH RIIHUHG WR XQHPSOR\HG LQ WKH PDUNHW SODFH PD\ WXUQ RXW WR EH VR ORZ
WKDW WKH HPSOR\HG DUH EHWWHU RII QRW ZRUNLQJ￿ 6HDUFK WKHRU\ PRGHOV VKRZ LPSRUWDQW LPSOLFDWLRQV￿
8QHPSOR\PHQW EHQHILWV FKDQJH WKH FRVW RI VHDUFK￿ PRGLI\LQJ DOVR WKH UHODWLYH FRVWV RI RQ￿WKH￿MRE DQG
IXOO￿WLPH VHDUFK￿ 7KH KLJKHU WKH XQHPSOR\PHQW EHQHILWV WKH KLJKHU WKH XQHPSOR\PHQW OHYHO LV D
VROXWLRQ ZKLFK KDV JHQHUDWHG FRQVLGHUDEOH GHEDWH LQYROYLQJ WKH PDJQLWXGH RI WKH IDOO LQ XQHPSOR\PHQW
WKDW ZRXOG UHVXOW￿ WKH H[WHUQDOLW\ WKDW D KLJKHU SUHVVXUH WR DFFHSW WKH ILUVW MRE RIIHUHG ZRXOG SURGXFH
DQG WKH LQHTXDOLWLHV LQ WKH GLVWULEXWLRQ RI LQFRPHV DFURVV WKH ODERXU PDUNHW SRSXODWLRQ WKDW ZRXOG
JHQHUDWH￿ VD\￿ D FXW LQ WKH EHQHILWV￿
:KHQ WKH ODERXU PDUNHW FRQWH[W FRQFHUQV LWVHOI ZLWK WKH EHKDYLRXU RI WUDGH XQLRQV￿ XQHPSOR\PHQW
EHQHILWV PD\ DIIHFW XQHPSOR\PHQW LQ D IXUWKHU ZD\￿ ,Q WKHVH FLUFXPVWDQFHV￿ WKH XQLRQ RSWLPLVHV D
ZHOO￿GHILQHG XWLOLW\ IXQFWLRQ ￿WKH VXP RI WKH XWLOLWLHV RI LWV PHPEHUV￿ E\ FKRRVLQJ D ZDJH UDWH IRU LWV
PHPEHUV￿ JLYHQ XQHPSOR\PHQW EHQHILWV IRU WKH ZRUNHUV QRW HPSOR\HG￿ $OO RI WKH PRGHOV RI XQLRQ
EHKDYLRXU SUHGLFW D SRVLWLYH UHODWLRQVKLS EHWZHHQ EHQHILWV DQG XQLRQ RSWLPDO ZDJH￿ 7KXV￿ DOVR LQ D
QRQ￿FRPSHWLWLYH ODERXU PDUNHW FRQWH[W￿ D FXW LQ WKH EHQHILW OHYHO VKRXOG LPSURYH HPSOR\PHQW￿ 6LQFH LW
LV DVVXPHG LQ WKHVH PRGHOV ￿PRQRSRO\￿ HIILFLHQW EDUJDLQLQJ￿ PHGLDQ YRWHU PRGHOV￿ WKDW XQLRQV GR QRW
DIIHFW WKH EHQHILW OHYHOV￿ WKH ODWWHU DUH DOZD\V WUHDWHG E\ WKH XQLRQ DV D FRQVWDQW￿ 7KH FRPSDUDWLYH VWDWLF
SUHGLFWLRQV RI WKH XQLRQ PRGHOV PD\ EH GHILQHG E\ VKRFNLQJ WKH SDUDPHWHUV RI WKH SUREOHPV VXFK DV
XQLRQ VWUHQJWK DQG EHQHILW￿ ,W LV VWUDLJKWIRUZDUG WR VKRZ WKDW DV WKH EHQHILW OHYHO LQFUHDVHV￿ WKH XQLRQ
ZDJH LQFUHDVHV￿
,Q WKLV DUWLFOH ZH XVH D G\QDPLF XQLRQ PRGHO RI WKH .LGG￿2VZDOG￿-RQHV• W\SH￿ UDQGRPLVLQJ WKH
EHQHILW YDULDEOH￿ :LWK KLJKHU XQHPSOR\PHQW EHQHILWV￿ HPSOR\HG SHRSOH PD\ WDNH JUHDWHU ULVN ZLWK WKH
VHFXULW\ RI WKHLU MREV￿ 7KLV JLYHV VWURQJHU SRZHU WR WKH XQLRQ LQ FROOHFWLYH EDUJDLQLQJ RYHU ZDJHV￿ 7KXV
D UHGXFWLRQ LQ XQHPSOR\PHQW EHQHILWV UDLVHV WKH FRVW RI VHDUFK￿ SUHVVLQJ PRUH SHRSOH WR DFFHSW
HPSOR\PHQW DW DQ\ UHDO ZDJH EXW WKHUH LV DOVR DQ DUJXPHQW WKDW JRHV GLUHFWO\ IURP WKH OHYHO RI EHQHILWV
WR WKH EDUJDLQHG UHDO ZDJH￿ ,Q WKLV FRQWH[W ZH HPSKDVLVH WKH YDULDELOLW\ RI WKH LQVXUDQFH V\VWHP DV D
PHDVXUH RI XQFHUWDLQW\ DQG LWV HIIHFWV RQ XQLRQ EHKDYLRXU￿ 7KH K\SRWKHVLV LV WKDW WKH KLJKHU
XQFHUWDLQW\ RI WKH EHQHILW V\VWHP KDV DIIHFWHG WKH ZRUNLQJ RI WKH 8. ODERXU PDUNHW LQ WKH ￿￿￿￿V￿ 2XU
VHFRQGDU\ SXUSRVH FRQFHUQV WKH UHODWLRQVKLS EHWZHHQ XQHPSOR\PHQW LQVXUDQFH XQFHUWDLQW\ DQG XQLRQ
VWUHQJWK DQG￿ LQ SDUWLFXODU￿ ZKHWKHU WKH EHQHILWV XQFHUWDLQW\ VXFFHHGHG LQ ZHDNHQLQJ XQLRQ SRZHU￿ :H
LQYHVWLJDWH WKHVH LVVXHV ZLWK D WKHRUHWLFDO VWRFKDVWLF XQLRQ PRGHO￿ VHWWLQJ XS HPSLULFDOO\ WHVWDEOH
SUHGLFWLRQV RI WKH PRGHO IRU 8.￿
,Q %ULWLVK FDVH WKH HPSLULFDO VLJQLILFDQFH RI WKH HIIHFWV RI EHQHILWV LV KRWO\ GLVSXWHG￿ DQG WKH
TXHVWLRQ RI ZKHWKHU XQHPSOR\PHQW EHQHILWV DUH KLJK RU QRW LV D FRPSOH[ PDWWHU ZKLFK LQYROYHV D ZLGH
UDQJH RI DVSHFWV￿ +HUH￿ ZH IROORZ PDQ\ DXWKRUV ￿VHH￿ IRU LQVWDQFH￿ %ODQFKIORZHU DQG )UHHPDQ ￿￿￿￿￿
FODLPLQJ WKDW WKH PDLQ UHDVRQ IRU UHIRUPLQJ WKH XQHPSOR\PHQW EHQHILW V\VWHP LQ 8. GXULQJ WKH
￿￿￿￿V￿ ZDV QRW WKH KLJK EXGJHWDU\ FRVW RI WKH EHQHILWV EXW WKH FKDQJH LQ WKH 8. ODERXU PDUNHW
FRQGLWLRQV￿ +RZHYHU￿ ZH VWUHVV WKDW WKLV SROLF\ KDV GHWHUPLQHG IXUWKHU HIIHFWV￿ UDLVLQJ XQFHUWDLQW\ LQ D
XQLRQLVHG ODERXU PDUNHW￿ ,W LV ZRUWK VWUHVVLQJ￿ KRZHYHU￿ WKDW RXU DQDO\VLV DVVXPHV D SRVLWLYH UDWKHU WKDQ
D QRUPDWLYH SRLQW RI YLHZ￿ RXU HQG LV MXVW WR LQYHVWLJDWH LQ ZKLFK ZD\ D KLJKHU XQFHUWDLQW\ LQ WKH
EHQHILW V\VWHP￿ ZKDWHYHU WKH VRXUFH￿ DIIHFWV D XQLRQLQL]HG ODERXU PDUNHW￿
7KH SDSHU LV RUJDQLVHG DV IROORZV￿ 6HFWLRQ ￿ GHDOV ZLWK WKH FRPSOH[LW\ RI WKH 8. EHQHILW V\VWHP￿
6HFWLRQ ￿ UHSRUWV D G\QDPLF PRQRSRO\ XQLRQ PRGHO ZKLOH VHFWLRQ ￿ GHILQHV D VWRFKDVWLF YHUVLRQ RI WKH
PRGHO￿ ZKHUH EHQHILWV DUH DVVXPHG WR IROORZ D %URZQLDQ SURFHVV￿ 6HFWLRQ ￿ VKRZV WKH HPSLULFDO
HYLGHQFH IRU VRPH %ULWLVK DJJUHJDWHV KLJKOLJKWLQJ WKHLU EHKDYLRXU GXULQJ WKH ￿￿￿￿V￿ 6HFWLRQV ￿ DQG ￿￿
VKRZ VLPXODWLRQ UHVXOWV REWDLQHG ZLWK D FRLQWHJUDWHG 9$5 PRGHO ZKHUH D PHDVXUH RI YDULDELOLW\ RI
XQHPSOR\PHQW EHQHILWV LV LQFOXGHG￿ 6RPH FRQFOXVLRQV DUH GUDZQ DW WKH HQG RI WKH SDSHU￿
￿￿ $ FRPSOH[ XQHPSOR\PHQW EHQHILW V\VWHP
7KH SUHYDLOLQJ ZLVGRP FRQFHUQLQJ WKH UHODWLRQVKLS EHWZHHQ WKH XQHPSOR\PHQW EHQHILWV
￿XQHPSOR\PHQW LQVXUDQFH DQG XQHPSOR\PHQW DVVLVWDQFH￿ DQG XQHPSOR\HG VWDWHV WKDW KLJKHU EHQHILWV
OHDG WR KLJKHU OHYHOV RI XQHPSOR\PHQW DV ZHOO DV WR D ORQJHU GXUDWLRQ￿ $ OHVV WLJKW K\SRWKHVLV LV WKDW
XQHPSOR\PHQW EHQHILWV PD\ FRQWULEXWH WR H[DFHUEDWH RU SURORQJ WKH XQHPSOR\PHQW￿
,Q JHQHUDO HFRQRPLF UHVHDUFK DVVXPHV D OLQN EHWZHHQ XQHPSOR\PHQW EHQHILWV DQG XQHPSOR\PHQW￿
7KH EHQHILW V\VWHP PD\ DIIHFW XQHPSOR\PHQW WKURXJK GLIIHUHQW FKDQQHOV￿ 7KH VHDUFK WKHRU\ SURYLGHV
ZHOO VXLWHG PRGHOV ZKLFK VWUHVV WKLV UHODWLRQVKLS￿ +RZHYHU￿ RIWHQ￿ HPSLULFDO HYLGHQFH GRHV QRW FRQILUP
WKH TXDOLWDWLYH SUHGLFWLRQ￿ 7KH VWDWLVWLFDO VLJQLILFDQFH RI WKH HFRQRPHWULF PRGHOV LV RIWHQ ZHDN DQG HYHQ
WKH H[SHFWHG VLJQV RI WKH UHODWLRQVKLSV DUH QRW UREXVW￿ ,W LV QRW VXUSULVLQJ WKDW LQ %ULWDLQ￿ FRXQWOHVV
VWXGLHV RQ XQHPSOR\PHQW EHQHILWV￿ ERWK WLPH VHULHV DQG FURVV￿VHFWLRQ￿ORQJLWXGLQDO GDWD￿ GR QRW \LHOG D
FOHDU￿FXW TXDOLWDWLYH SUHGLFWLRQ￿ 7KH EHQHILW V\VWHP LV FKDUDFWHULVHG E\ VHYHUDO W\SHV RI EHQHILWV￿
0RUHRYHU WKH FDOFXODWLRQ RI WKH HDUQLQJ￿UHODWHG VXSSOHPHQW WR QDWLRQDO LQVXUDQFH EHQHILW UHTXLUHV
VRPH DVVXPSWLRQV WKDW PD\ QRW WR EH FORVH WR UHDOLW\￿ )LQDOO\￿ LQ DGGLWLRQ WR WKH QDWLRQDO LQVXUDQFH
EHQHILWV WKHUH LV DOVR D VWUHDP RI VXSSOHPHQWDU\ DQG IDPLO\ DOORZDQFHV￿FKLOG EHQHILWV￿ 6LQFH PDQ\
DVSHFWV SOD\ D SDUW LQ WKH XQHPSOR\PHQW￿EHQHILW UHODWLRQVKLS￿ ZHLJKWLQJ WKH YDULRXV LQIOXHQFHV LV D
GLIILFXOW WDVN￿
7KH %ULWLVK XQHPSOR\PHQW EHQHILW V\VWHPV DUH PXOWLGLPHQVLRQDO DQG￿ WKHUHIRUH￿ GLIILFXOW WR
FKDUDFWHULVH LQ D VLQJOH LQGLFDWRU ￿VHH 2(&’ ￿￿￿￿￿￿ ,Q IDFW WKH W\SH RI EHQHILWV DUH QRW TXDQWLILDEOH
ZLWK FHUWDLQW\ DW DOO￿ ERWK FRQFHSWXDO DQG PHDVXUHPHQW SUREOHPV PDNH LW YHU\ GLIILFXOW WR GHILQH DQ
DJJUHJDWH PHDVXUH RI WKH XQHPSOR\PHQW EHQHILWV￿ $V VWURQJO\ HPSKDVLVHG E\ $WNLQVRQ DQG
0LFNOHZULJKW ￿￿￿￿￿￿￿ HPSLULFDO ZRUNV XVH KLJKO\ VLPSOLILHG YHUVLRQV RI WKH XQHPSOR\PHQW EHQHILW
V\VWHP EDVHG XSRQ XQUHDOLVWLF DVVXPSWLRQV DERXW WKH GXUDWLRQ RI EHQHILWV￿ WKH EHKDYLRXU RI LQGLYLGXDO
ZRUNHUV DQG ILUPV DQG WKH VKDUH RI XQHPSOR\HG ZKLFK UHFHLYH EHQHILWV￿ 7KH VWXG\ RI WKH UHODWLRQVKLS
ZLWK XQHPSOR\PHQW￿ UHTXLUHV GHWDLOHG HQWLWOHPHQW FRQGLWLRQV DQG LQVWLWXWLRQDO IDFWRUV WR EH WDNHQ LQWR
DFFRXQW￿ 7KH OHYHO RI HQWLWOHPHQWV DUH FRUUHODWHG WR VRPH IDFWRUV DV GXUDWLRQ DQG HPSOR\PHQW UHFRUG￿
0RUHRYHU￿ DJH DQG IDPLO\ FLUFXPVWDQFHV PD\ EH LPSRUWDQW￿ <HW￿ WKH GHJUHH RI JHQHURVLW\ RI D EHQHILW
V\VWHP PD\ UHO\ XSRQ D V\VWHP RI DVVLVWDQFH￿ LQ WXUQ GHWHUPLQHG E\ VHYHUDO FKDUDFWHULVWLFV ￿HDUQLQJV￿
IDPLO\ VL]H￿ IDPLO\ HPSOR\HHV￿￿ $ PHDVXUH RI EHQHILW HQWLWOHPHQWV VKRXOG EH DWWULEXWDEOH DW OHDVW WR
GXUDWLRQ FDWHJRULHV DQG IDPLO\ FLUFXPVWDQFHV￿
,Q WKHLU VXUYH\ RI HPSLULFDO UHVXOWV￿ $WNLQVRQ DQG 0LFNOHZULJKW ￿EXW VHH DOVR WKH UHFHQW ZRUNV RI
%ODQFKIORZHU DQG )UHHPDQ ￿￿￿￿￿ %ORQGDO DQG 3HDUVRQ ￿￿￿￿￿ 0DUWLQ ￿￿￿￿￿ 2(&’ ￿￿￿￿D￿ E￿￿ HPSKDVLVH
WKH SRWHQWLDO GDQJHU RI RYHU￿VLPSOLILFDWLRQ DQG DJJUHJDWLRQ LQ UHSUHVHQWLQJ D FRPSOH[ EHQHILW V\VWHP
E\ D VLPSOH UHSODFHPHQW UDWLR LQGH[ RU WKH OHYHO RI EHQHILWV￿ 7KH SUREOHP LV HYHQ ZRUVH ZLWK FURVV￿
DQG PXOW\￿FRXQWU\ VWXGLHV￿ VLQFH WKH XQHPSOR\PHQW LQVXUDQFH V\VWHPV DUH GHWHUPLQHG E\ QDWLRQDO
LQVWLWXWLRQDO FKDUDFWHULVWLFV￿ WKHVH UHVXOWV FRPSDULQJ VLPSOH PHDVXUHV RI EHQHILW JHQHURVLW\ PLJKW EH
PLVOHDGLQJ￿
1HYHUWKHOHVV￿ LQ WKLV SDSHU ZH HYDOXDWH WKH HIIHFW RI XQHPSOR\PHQW EHQHILWV H[SHQGLWXUH RQ ZDJH
DQG XQHPSOR\PHQW LQ D EDUJDLQLQJ FRQWH[W XVLQJ DQ DJJUHJDWH VWDWLVWLF RI WKH XQHPSOR\PHQW EHQHILWV￿
2XU K\SRWKHVLV LV WKDW WKH FKDQJH LQ WKH 8. EHQHILWV V\VWHP LQ WKH ￿￿￿￿V FDXVHG DQ LPSURYHPHQW LQ
WKH ZRUNLQJV RI WKH ODERXU PDUNHW￿ UHGXFLQJ XQLRQ EDUJDLQLQJ SRZHU￿ :H SXW HPSKDVLV RQ WKH
YRODWLOLW\ RI WKH EHQHILWV UDWKHU WKDQ WKH OHYHOV HIIHFW￿ XVLQJ DJJUHJDWH VWDWLVWLFV DQG UHO\LQJ RQ GHWDLOHG
FKDQJHV RI WKH FRPSOH[ EHQHILWV V\VWHP￿ 8QHPSOR\PHQW EHQHILWV PD\ LQIOXHQFH WKH FRVW RI EHFRPLQJ
XQHPSOR\HG DQG￿ WKHUHIRUH￿ OHDG XQLRQV WR WDNH JUHDWHU RU ORZHU ULVN LQ EDUJDLQLQJ RYHU ZDJHV￿
6LQFH RXU PRGHO LV HPEHGGHG ILUPO\ LQ D PDFURHFRQRPLF IUDPHZRUN￿ RXU SXUSRVH LV QRW WR
LQYHVWLJDWH WKH SDUWLFXODU FKDQJHV LQ OHJLVODWLRQ ZKLFK KDYH FKDUDFWHULVHG GHWDLOHG FLUFXPVWDQFHV GXULQJ￿
WKH SHULRG H[DPLQHG￿ EXW WR YHULI\ ZKHWKHU WKH DOWHUDWLRQ RI WKH EHQHILW V\VWHP DQG LQ SDUWLFXODU LWV
YDULDELOLW\￿ GHWHUPLQHG E\ D VWUHDP RI FKDQJHV LQ EHQHILWV IRU XQHPSOR\HG FDXVHG D ZHDNHQLQJ RI XQLRQ
SRZHU￿ $ GHWDLOHG GHVFULSWLRQ RI WKH FKDQJH LQ XQHPSOR\PHQW EHQHILWV LV UHSRUWHG LQ $WNLQVRQ DQG
0LFNOHZULJKW ￿￿￿￿￿￿ DQG %ODQFKIORZHU DQG )UHHPDQ ￿￿￿￿￿￿￿ ,Q WKH IROORZLQJ WDEOH ￿ ZH UHSRUW D
FDWDORJXH RI WKH PDLQ FKDQJHV GHVFULEHG E\ WKH FLWHG DXWKRUV GXULQJ WKH SHULRG H[DPLQHG￿
7DEOH ￿￿ 0DLQ FKDQJHV LQ XQHPSOR\PHQW EHQHILWV LQ 8. ￿￿￿￿￿￿￿￿￿
$EROLWLRQ RI HDUQLQJV UHODWHG VXSSOHPHQW 6XSSOHPHQWDU\ EHQHILW ￿￿￿￿ UHIRUP
7D[DWLRQ RI XQHPSOR\PHQW EHQHILW￿ XQHPSOR\PHQW EHQHILW
DQG VXSSOHPHQWDU\ EHQHILW ￿6%￿ EHFDPH WD[DEOH
/RQJ￿WHUP VXSSOHPHQWDU\ EHQHILW UDWH ￿6%￿
6XVSHQVLRQ RI VWDWXWRU\ LQGH[DWLRQ 1RQ￿KRXVHKROGHU IL[HG KRXVLQJ FRVW DGGLWLRQ ￿6%￿
&KDQJHV LQ WKH XSUDWLQJ RI VKRUW￿WHUP QDWLRQDO LQVXUDQFH
EHQHILWV￿
9ROXQWDU\ XQHPSOR\PHQW GHGXFWLRQV ￿6%￿
$EROLWLRQ RI FKLOG DGGLWLRQV￿ %RDUG DQG ORGJLQJV ￿6%￿
$EROLWLRQ RI ORZHU UDWH EHQHILWV 6FKRRO OHDYHUV HQWLWOHPHQWV UHGXFHG￿ PRUH VWULQJHQW
HQWLWOHPHQW FRQGLWLRQV ￿6%￿
(DUQLQJ UXOH 3DUW￿WLPH VWXG\ ￿6%￿
(TXDO WUHDWPHQW SURYLVLRQV ￿1, DQG 6%￿ &KDQJHV LQ LQFRPH VXSSRUW IRU VFKRRO￿OHDYHUV DJHG XQGHU
￿￿￿ ￿￿ ￿ ￿￿ \HDUV ROGV HQWLWOHPHQWV UHPRYHG ￿6%￿
/LQNHG VSHOO UXOH 6RFLDO IXQG￿ ,Q ￿￿￿￿ 6RFLDO IXQG SD\PHQWV ￿LQ PRVW FDVHV
ORDQV￿ UHSODFHG VXSSOHPHQWDU\ EHQHILW VLQJOH SD\PHQWV ￿6%￿
$EDWHPHQW IRU RFFXSDWLRQDO SHQVLRQHUV +HDWLQJ DGGLWLRQV ￿6%￿
0RUH VWULQJHQW DGPLQLVWUDWLRQ SURFHGXUHV ￿1, DQG 6%￿ ,QFRPH VXSSRUW ￿6%￿
’HILQLWLRQ RI YROXQWDU\ UHGXQGDQF\ 6RFLDO VHFXULW\ DQG KRXVLQJ EHQHILWV DFW ￿￿￿￿
’LVTXDOLILFDWLRQ SHULRG LQFUHDVHG￿ WKH SHULRG RI EHQHILW
GLVTXDOLILFDWLRQ ￿IRU TXLWWLQJ RU ORVV D MRE RU UHIXVH RIIHUV￿
KDV EHHQ H[WHQGHG ￿1,￿ DQG ￿6%￿
0LQLPXP SD\PHQWV ￿+%￿
)XOO H[WHQW QRUPDO UXOH &KDQJHV LQ QHHGV DOORZDQFHV ￿+%￿
6WXGHQW HQWLWOHPHQWV UHPRYHG &KDQJHV LQ WDSHUV ￿+%￿
7LJKW FRQWULEXWLRQ FRQGLWLRQV 1RQ￿GHSHQGHQW GHGXFWLRQV ￿+%￿
0RUWJDJH LQWHUHVW GHGXFWLRQV UHGXFHG ￿6%￿ 3D\PHQW RI UDWHV DQG SROO WD[￿ FODLPDQWV KDG WR SD\ D
SRUWLRQ￿ DQG VXEVHTXHQWO\ DOO￿ RI WKHLU SROO￿FRXQFLO WD[ ￿+6￿
DQG ￿,6￿￿
3D\PHQW RI EHQHILWV
6RXUFHV￿ $WNLQVRQ DQG 0LFNOHZULJKW ￿￿￿￿￿ %ODQFKIORZHU DQG )UHHPDQ ￿￿￿￿￿
’XULQJ WKH WHQ \HDUV H[DPLQHG￿ $WNLQVRQ DQG 0LFNOHZULJKW ￿￿￿￿￿￿ GHWHFW DW OHDVW ￿￿ UHOHYDQW
FKDQJHV￿ ZKLFK DOWHUHG VLJQLILFDQWO\ WKH VWUXFWXUH RI EHQHILWV IRU XQHPSOR\HG DQG SURYLGHG D VPDOOHU
SURSRUWLRQ RI FODLPDQWV DQG D IDOO LQ WKH YDOXH RI EHQHILWV UHODWLYH WR DYHUDJH HDUQLQJV￿ 7KXV￿ WKH
PLFURHFRQRPLF HIIHFWV RI XQHPSOR\PHQW EHQHILWV FDQQRW EH DVFHUWDLQHG E\ UHIHUHQFH WR WKH DPRXQW
RI PRQH\ SDLG WR WKH XQHPSOR\HG LQ D JLYHQ SHULRG￿ 7KH\ DUH GLIILFXOW WR FKDUDFWHULVH ZLWK D VLQJOH
LQGLFDWRU￿ +RZHYHU￿ LQ WKLV ZRUN ZH DUH LQWHUHVWHG LQ HYDOXDWLQJ WKH HIIHFWV RI WKH G\QDPLF DQG
YDULDELOLW\ RI WKH XQHPSOR\PHQW H[SHQGLWXUH RQ DJJUHJDWH RXWFRPHV￿ :H GR QRW FRQVLGHU XQFHUWDLQW\
DERXW WKH V\VWHP RI XQHPSOR\PHQW FRPSHQVDWLRQ DW WKH LQGLYLGXDO OHYHO￿ WKH XQFHUWDLQW\ RI WKHLU
HQWLWOHPHQW￿ PHDQV￿WHVWHG EHQHILW DQG RWKHU DQ[LHWLHV DV GHVFULEHG LQ $WNLQVRQ DQG 0LFNOHZULJKW DQG
VHYHUDO RWKHU VWXGLHV ￿VHH￿ IRU LQVWDQFH -HQNLQV DQG 0LOODU ￿￿￿￿￿ DUH QRW WKH REMHFW RI WKLV DQDO\VLV
QHLWKHU GR ZH FRQVLGHU WKH VXEMHFW LQ WKH VHDUFK WKHRU\ FRQWH[W￿ :H GHDO ZLWK WKLV SUREOHP FRQWUDVWLQJ
VRPH PRGHO VLPXODWLRQV IRU ￿WKHRUHWLFDOO\￿ VHOHFWHG YDULDEOHV IURP ￿￿￿￿ WR ￿￿￿￿￿ 2XU SUREOHP LV WR
DVVHVV WKH PDFUR￿FRQVHTXHQFHV RI WKH SOHWKRUD RI PLFUR￿UHIRUPV￿￿
￿￿ $ G\QDPLF XQLRQ PRGHO
2XU LQWHUHVW LV LQ ZKHWKHU WKH SUHVHQFH RI EHQHILWV XQFHUWDLQW\ FDXVHV XQLRQV WR PRGHUDWH WKHLU
ZDJH SUHPLXP PRUH WKDQ WKH\ ZRXOG RWKHUZLVH￿ 2XU VWDUWLQJ SRLQW LV WKH LQWHUWHPSRUDO PRQRSRO\
XQLRQ PRGHO VHW RXW E\ .LGG￿ 2VZDOG DQG -RQHV ￿VHH￿ .LGG DQG 2VZDOG ￿￿￿￿￿ -RQHV ￿￿￿￿￿￿ 8QLRQ KDV
WR VHOHFW D WLPH SDWK IRU HPSOR\PHQW Q ￿DQG￿ LPSOLFLWO\￿ WKH ZDJH UDWH Z￿￿
0
0
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ZKHUH Q￿ Z DQG P DUH￿ UHVSHFWLYHO\￿ HPSOR\PHQW￿ ZDJH DQG PHPEHUVKLS￿ 7KH IRUPHU WZR YDULDEOHV
PD\ DOWHUQDWLYHO\ UHSUHVHQW WKH FRQWURO YDULDEOH ZKHUHDV P LV WKH VWDWH YDULDEOH￿ m0 LV WKH LQLWLDO
PHPEHUVKLS￿
&RQVLGHULQJ D XWLOLWDULDQ XQLRQ 8 X￿Z￿Q￿￿P￿Q￿X￿q￿￿ ZKHUH X ￿￿￿LV D QRQ￿QHJDWLYH DQG FRQFDYH
LQFUHDVLQJ XWLOLW\ IXQFWLRQ ZLWK RXWVLGH RSSRUWXQLWLHV ￿KHUH￿ XQHPSOR\PHQW EHQHILWV￿ q￿ 7KH HYROXWLRQ
RI PHPEHUVKLS LQ D SRVW￿HQWU\ FORVHG VKRS XQLRQ PRGHO￿ FRQVWUDLQV ￿P￿Q￿ WR EH QRQ￿QHJDWLYH￿ 7KH VROXWLRQ
SURFHGXUH IRU ￿￿￿ JHQHUDWHV WZR GLIIHUHQWLDO HTXDWLRQV￿
[] ￿ ￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿
￿
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DQG WKH VWHDG\ VWDWH FRQGLWLRQV￿
b￿Q￿￿   [r￿￿￿￿r￿]X￿q￿￿ Q￿ P￿ ￿￿￿
.LGG DQG 2VZDOG VKRZ WKDW WKHUH LV RQO\ RQH SDWK WR WKLV VWHDG\ VWDWH HTXLOLEULXP￿
￿￿ $ XQLRQ PRGHO ZLWK XQFHUWDLQW\ LQ EHQHILWV
2IWHQ UHSODFHPHQW UDWHV FDQQRW EH LGHQWLILHG ZLWK FHUWDLQW\￿ 3UHGLFWLQJ WKH QHW LQFRPHV RI WKH
XQHPSOR\HG￿ FRQVLGHULQJ D KRVW RI XQFOHDU IDFWRUV VXFK DV IDPLO\ DOORZDQFH￿ WKH WD[ V\VWHP￿ UHJXODWLRQV￿
HDUQLQJ HQWLWOHPHQWV￿ FRPSOH[ DGPLQLVWUDWLYH SURFHGXUHV￿ HWF￿ PD\ QRW WXUQ RXW WR EH HDV\ HYHQ IRU D
XQLRQ RUJDQLVDWLRQ￿ 7KH SLFWXUH PD\ EH ZRUVHQHG LI WKH EHQHILWV V\VWHP XQGHUJRHV IUHTXHQW
PRGLILFDWLRQV￿ ,I WKH QHW LQFRPHV RI RXW￿RI￿ZRUN SHRSOH PD\ QRW EH GHILQHG￿ WKH ZRUNHUV• ULVN
DYHUVLRQ PD\ DOVR EH DIIHFWHG￿
7KH ODFN RI XQGHUVWDQGLQJ RI WKH SURYLVLRQ RI WKH EHQHILWV V\VWHP FDQ HQWDLO D PLVSHUFHSWLRQ RI WKH
XQHPSOR\PHQW HIIHFWV RI D FHUWDLQ ZDJH SROLF\￿ DGGLQJ XQFHUWDLQW\ WR WKH XQLRQ VWUDWHJLHV￿ +HUH ZH DUH
LQWHUHVWHG LQ WKH LPSDFW RI WKH UHIRUPV RQ DJJUHJDWH RXWFRPHV RI DOWHULQJ XQHPSOR\PHQW EHQHILWV￿ 2XU
K\SRWKHVLV LV WKDW KLJKHU EHQHILWV XQFHUWDLQW\￿ ZLWK LQFUHDVLQJ FRPSOH[LW\ DQG YDULDELOLW\ RI WKH V\VWHPV￿
HQFRXUDJHV ZDJH PRGHUDWLRQ￿￿￿
6WRFKDVWLF RSWLPDO FRQWURO PD\ SURYLGH D XVHIXO IUDPHZRUN IRU DVVHVVLQJ WKLV DUJXPHQW￿
￿
7KLV
VHFWLRQ H[DPLQHV WKH HIIHFW RI EHQHILWV XQFHUWDLQW\ LQ D G\QDPLF FRQWH[W E\ WUHDWLQJ WKH EHQHILW YDULDEOH
LQ WKH XQLRQ XWLOLW\ IXQFWLRQ DV D VWRFKDVWLF SURFHVV￿
&RQVLGHU QRZ￿ D XQLRQ WKDW IDFHV WKH .LGG￿2VZDOG PHPEHUVKLS IXQFWLRQ￿ +RZHYHU￿ KHUH q￿W￿￿ WKH
EHQHILW YDULDEOH￿ HYROYHV DFFRUGLQJ WR WKH VWRFKDVWLF SURFHVV￿
()
￿ ￿ ￿
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ZKHUH : LV D :LHQHU SURFHVV￿ ZLWK e￿W￿ VHULDOO\ XQFRUUHODWHG DQG QRUPDOO\ GLVWULEXWHG UDQGRP
YDULDEOH ￿ [] GW G: ( G: ( = =
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ DQG q￿￿LV WKH GHWHUPLQLVWLF YDOXH RI WKH UHVHUYDWLRQ ZDJH￿ ,Q WKLV
PRGHO￿ WKH XQHPSOR\PHQW EHQHILWV DUH H[RJHQRXV￿ EXW WKH\ DUH VSHFLILHG E\ D %URZQLDQ PRWLRQ￿ WKDW LV
E\ D FRQWLQXRXV￿WLPH VFDODU VWRFKDVWLF SURFHVV ZLWK LQVWDQWDQHRXV PHDQ l￿q￿q￿￿GW DQG YDULDQFH s
￿GW￿ LQ
WKH ORQJ UXQ q￿W￿ LV D Q￿L￿L￿G￿￿ q￿￿￿s
￿ ￿ UDQGRP SURFHVV￿ 7HFKQLFDOO\ VSHDNLQJ￿ WKLV W\SH RI VWRFKDVWLF
SURFHVV LV DQ 2UQVWHLQ￿8OHPEHFN GLIIXVLRQ SURFHVV ZKRVH PDLQ IHDWXUH LV WR DFKLHYH￿ LQ WKH ORQJ UXQ￿ D
VWDWLRQDU\ UDQGRP SURFHVV￿ 7KH FKRLFH RI WKLV SDUWLFXODU SURFHVV KDV EHHQ PRWLYDWHG E\ HPSLULFDO
REVHUYDWLRQV￿ WKH DQDO\VLV RI WKH EHQHILW WLPH VHULHV GRHV QRW VKRZ DQ\ SDUWLFXODU WUHQG RI F\FOLFDO
UHJXODULW\￿ ZKLOVW EHKDYLQJ DV UDQGRP IOXFWXDWLRQV DURXQG D ZHOO JLYHQ PHDQ YDOXH￿ 7KH 2UQVWHLQ￿
8OHPEHFN SURFHVV FDQ VXFFHVVIXOO\ DSSUR[LPDWH VXFK G\QDPLFDO EHKDYLRXU￿
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,Q WKH IROORZLQJ ZH VHW 8
G H
￿rW8￿Q￿P￿q￿ DQG q￿ ￿ IRU VLPSOLFLW\￿ 1RWLFH WKDW QRZ WKH PRYHPHQW RI
WKH VWDWH YDULDEOH LV QRW IXOO\ GHWHUPLQLVWLF EXW LW LV VXEMHFW WR VWRFKDVWLF GLVWXUEDQFH￿ 0RUHRYHU￿ XQOLNH
WKH GHWHUPLQLVWLF .LGG￿2VZDOG FRQWURO SUREOHP￿ EHQHILWV FDQQRW EH NQRZQ LQ DGYDQFH E\ WKH XQLRQ￿
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ZKHUH 9￿W￿P￿q￿ LV WKH PD[LPLVHG H[SHFWHG GLVFRXQWHG XWLOLW\ VWUHDP ZLWK UHVSHFW WR WKH HPSOR\PHQW
OHYHO Q￿W￿￿ LQ RWKHU ZRUGV LW UHSUHVHQWV WKH WRWDO PHDQ UHWXUQ￿ LQ XWLOLW\ WHUPV￿ RI D JLYHQ KLULQJ FKRLFH￿
7KH YDOXH IXQFWLRQ VDWLVILHV WKH IROORZLQJ RSWLPDOLW\ FRQGLWLRQ￿
[] ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ G9 ( GW P Q 8 0D[ P W 9 W
Q
+ = q q r ￿￿￿
￿
6HH￿ DPRQJ RWKHUV￿ 0DOOLDULV DQG %URFN ￿￿￿￿￿￿￿ &KRZ ￿￿￿￿￿￿￿ ’L[LW DQG 3LQG\FN ￿￿￿￿￿￿￿￿￿
ZKLFK UHTXLUHV HTXDOLW\ EHWZHHQ WKH WRWDO PHDQ UHWXUQ UHTXLUHG E\ WKH XQLRQ RYHU WKH LQWHUYDO GW ￿OHIW
KDQG VLGH￿ DQG WKH H[SHFWHG WRWDO UHWXUQ ￿ULJKW KDQG VLGH￿ FRQVLVWLQJ LQ WKH PD[LPXP GLVFRXQWHG XWLOLW\
IORZ SOXV WKH H[SHFWHG JDLQ RU ORVV (￿G9￿￿
6WRFKDVWLF G\QDPLF SURJUDPPLQJ DOORZV XV WR VKRZ KRZ GHVLUHG ZDJH DQG HPSOR\PHQW FKDQJH DV
WKH OHYHO RI XQFHUWDLQW\ RYHU IXWXUH EHQHILWV JURZV￿ 7KH XQLRQ NQRZV WKH FXUUHQW YDOXH RI q DQG￿
WKHUHIRUH￿ WKH SURSRUWLRQ RI HPSOR\HHV WKDW MRLQ WKH XQLRQ￿ EXW LW GRHV QRW NQRZ WKH IXWXUH YDOXHV RI
q￿ $ FKDQJH LQ XQHPSOR\PHQW LQVXUDQFH DQG WKH JRYHUQPHQWV• GHWHUPLQDWLRQ WR ZHDNHQ XQLRQ SRZHU
￿DW OHDVW LQ VRPH VHFWRUV￿ WHQG WR FUHDWH D FOLPDWH FKDUDFWHULVHG E\ D KLJKHU XQFHUWDLQW\￿ LQFUHDVLQJ
WKH SURVSHFW RI IXUWKHU FKDQJH LQ EHQHILWV￿ 7KH XQLRQ DJHQGD IRU WKH IXWXUH SHULRGV LV WKHUHIRUH OLNHO\
WR EH LQIOXHQFHG E\ WKHVH IDFWRUV￿ 2SWLPDO GHFLVLRQV￿ XQGHU WKHVH FRQGLWLRQV￿ PD\ EH ILJXUHG RXW
XVLQJ WKH %HOOPDQ HTXDWLRQ WR VROYH WKH VWRFKDVWLF YHUVLRQ RI WKH .LGG ￿2VZDOG PRGHO￿
,Q RUGHU WR VROYH WKH VWRFKDVWLF FRQWURO SUREOHP HQWDLOHG LQ ￿￿￿ DQG ￿￿￿￿ WKH XQNQRZQ YDOXH IXQFWLRQ










%\ PD[LPLVLQJ WKH +-% HTXDWLRQ ZH REWDLQ WKH ILUVW RUGHU FRQGLWLRQ￿
G
Q P 8 P 9 - = ￿ ￿ ￿ q
ZKLFK VKRZV WKH FODVVLFDO FRQGLWLRQ RI HTXDOLW\ EHWZHHQ WKH VKDGRZ SULFH RI WKH VWDWH YDULDEOH 9P DQG
WKH GLVFRXQWHG PDUJLQDO XWLOLW\￿ VWDWHG GLIIHUHQWO\ LW VD\V WKDW WKH VKDGRZ SULFH RI DQ DGGLWLRQDO ZRUNHU
MRLQLQJ WKH XQLRQ￿ DQ DGGLWLRQDO XQLW LQ P￿ PXVW EH HTXDO WR ￿PLQXV￿ WKH FKDQJH LQ WKH GLVFRXQWHG XWLOLW\
IORZ FDXVHG E\ WKLV DGGLWLRQDO XQLW￿
%\ DSSO\LQJ ,WR￿V OHPPD WR 9P ￿ UHFDOOLQJ WKDW GW
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8VLQJ WKH +-% HTXDWLRQ￿
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ZKLFK VLPSO\ VWDWHV WKDW WKH LQVWDQWDQHRXV H[SHFWHG FKDQJH LQ WKH GLVFRXQWHG XWLOLW\ UHVXOWV IURP D
OLQHDU FRPELQDWLRQ RI PDUJLQDO XWLOLWLHV￿ %\ DSSO\LQJ ,WR￿V OHPPD WR
d
n U DQG LJQRULQJ KLJKHU RUGHU











*HQHUDOO\ VSHDNLQJ￿ DORQJ WKH WUDQVLWLRQ SDWK WKH RSWLPDO FRQWURO Q GHSHQGV RQ WKH VWDWH YDULDEOH P
DQG EHQHILW YDULDEOH q￿ ,Q WKH IROORZLQJ ZH UHIHU WR VXFK D UHODWLRQVKLS E\ ZULWLQJ Q J
￿￿P￿q￿￿ )URP KHUH
ZH KDYH￿ ()





QHJOHFWHG EHFDXVH RI WKH VTXDUH RQ WKH LQILQLWHVLPDO WHUP GW￿ 8VLQJ WKLV UHODWLRQVKLS ZH ILQDOO\ REWDLQ￿
GW J G ( J GQ (
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ s q q q = =
)URP HTXDWLRQ ￿￿￿￿ DQG ￿￿￿￿ ZH REWDLQ￿
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ZKLFK LV DQDORJRXV RI WKH GHWHUPLQLVWLF ODZ RI PRWLRQ ￿￿￿￿ WKH RQO\ GLIIHUHQFH ZH REVHUYH EHWZHHQ
￿￿￿￿ DQG ￿￿￿ LV WKH H[WUD￿WHUP RQ WKH ULJKW KDQG VLGH RI WKH IRUPHU HTXDWLRQ ZKRVH VLJQ GHSHQGV RQ WKH
WKLUG GHULYDWLYH RI 8 ￿ ,W VKRXOG EH QRWHG WKDW WKLV GHULYDWLYH LV SRVLWLYH IRU FRQYHQWLRQDO ZHOO￿EHKDYHG
XWLOLW\ IXQFWLRQV￿ )RU LQVWDQFH￿ LI ZH DVVXPH /￿Z￿ Z
a/a, a￿￿￿ I￿Q￿ Q
b DQG /￿q￿ q￿ WKH WKLUG GHULYDWLYH

















7KH H[WUD WHUP LV￿ WKHUHIRUH￿ ￿
￿ ￿ > q J 8QQQ ￿
%\ LPSRVLQJ (￿GQ￿￿GW ￿ LQ HTXDWLRQ ￿￿￿￿ ZH FDQ FRPSDUH WKH VWHDG\ VWDWH LQ SUHVHQFH RI D
VWRFKDVWLF VKRFN RQ WKH XQHPSOR\PHQW EHQHILWV ZLWK UHVSHFW WR WKH VWDQGDUG FDVH￿￿￿
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,Q WHUPV RI HTXDWLRQ ￿￿￿ QRWDWLRQ￿ ZH KDYH WKH IROORZLQJ VWHDG\ VWDWH￿















(TXDWLRQ ￿￿￿￿ VD\V WKDW￿ IRU WKH FDVH ￿
￿ > QQQ 8 ￿ WKH HIIHFW RI LQWURGXFLQJ XQHPSOR\PHQW EHQHILW
XQFHUWDLQW\ VKLIWV WKH FXUYH ￿￿￿GW￿(GQ ￿ XSZDUG￿ SURYLGLQJ D KLJKHU HPSOR\PHQW OHYHO ZLWK UHVSHFW WR
WKH GHWHUPLQLVWLF FDVH￿ 7KH XQLRQ•V WDUJHW HPSOR\PHQW ￿RU ZDJH￿ LV UHODWHG WR s LQ D ZD\ GHSHQGHQW RQ
￿
￿ > QQQ 8 ￿ $ERYH ZH KDYH VKRZQ WKDW WKLV FRQGLWLRQ LV PHW ZKHQ WKH XQGHUO\LQJ IXQFWLRQV DUH ZHOO
EHKDYHG￿ 7KXV￿ WKH EHQHILW XQFHUWDLQW\￿ PHDVXUHG E\ WKH FRHIILFLHQW s
￿￿ ZLOO OHDG WKH PRQRSRO\ XQLRQ WR
FODLP PRGHUDWH ZDJHV￿ LQFUHDVLQJ WKH VWHDG\ VWDWH HPSOR\PHQW￿
7KH IROORZLQJ SLFWXUHV VKRZ￿ UHVSHFWLYHO\￿ WKH SKDVH GLDJUDP LQ WKH GHWHUPLQLVWLF DQG VWRFKDVWLF
FDVH ￿)LJXUH ￿￿ DQG WKH G\QDPLFV RI WKH VWRFKDVWLF SURFHVV Q￿W￿ DORQJ WKH RSWLPDO SDWK LQ WKH
QHLJKERXULQJ RI WKH VWHDG\ VWDWH DQG LWV H[SHFWHG YDOXH ￿)LJXUH ￿￿￿ $V WKH ILJXUHV VKRZ￿ WKH
LQWURGXFWLRQ RI XQFHUWDLQW\ LQ EHQHILWV PDNHV WKH RSWLPDO HPSOR\PHQW KLJKHU WKDQ WKH GHWHUPLQLVWLF
FDVH￿ LQGXFLQJ UDQGRP IOXFWXDWLRQV RI Q￿W￿ DURXQG WKH GHWHUPLQLVWLF VWHDG\ VWDWH Q
￿￿W￿￿ VW\OLVHG E\ WKH
FORXG\ DUHD LQ WKH SKDVH GLDJUDP￿
+(5( ),*85(6 ￿￿￿
$OWKRXJK WKH PRGHO IRUHFDVWV HPSOR\PHQW LPSURYHPHQWV SDUWLFXODUO\ ZHOO￿ WKH VROXWLRQ GHSLFWHG LQ
)LJXUH ￿ OHDYHV WKH TXHVWLRQ RI KRZ WR H[SODLQ WKH XQGHUO\LQJ LQFUHDVH LQ PHPEHUVKLS ￿DQG XQLRQ
SRZHU￿ RSHQ￿ 7KLV LV GXH WR WKH SRVW￿HQWU\ FORVHG￿VKRS PRGHO RI HQGRJHQRXV PHPEHUVKLS￿ :H KDYH
LQFOXGHG PHPEHUVKLS LQ WKH WUDGH XQLRQ REMHFWLYH IXQFWLRQ DV D YDULDEOH LQ DGGLWLRQ WR ZDJHV DQG
HPSOR\PHQW￿ 7KLV G\QDPLF PRGHO DVVXPHV WKDW WKLV SHULRG•V HPSOR\PHQW H[DFWO\ GHWHUPLQHV WKH QH[W
SHULRG•V PHPEHUVKLS￿ 7KLV G\QDPLF IRUPXODWLRQ￿ KRZHYHU￿ PD\ ZHOO KDYH GLIIHUHQW GHJUHHV RI
LPSRUWDQFH LQ GLIIHUHQW SHULRGV￿ ,W LV WKHUHIRUH￿ XVHIXO WR GHOLQHDWH WKH RXWOLQHV RI D PRGHO WKDW
HQFRPSDVVHV H[RJHQRXV IDFWRUV￿ ZKLFK DUH DEOH WR VKLIW WKH ￿￿￿ FORVHG￿VKRS OLQH LQ )LJXUH ￿
XSZDUGV￿7KLV￿ IRU LQVWDQFH￿ PD\ RFFXU LI D KRVWLOH DWWLWXGH ￿D UHVWULFWLYH OHJLVODWLRQ￿ WR WUDGH XQLRQLVP
XQGHUPLQHV WKH FORVHG￿VKRS DUUDQJHPHQWV￿ :LWKLQ RXU IUDPHZRUN ￿HTXDWLRQV ￿￿ DQG ￿￿￿ LW LV DSSDUHQW
WKDW WKLV PRGLILFDWLRQ GRHV QRW DIIHFW WKH UHVXOWV￿
￿￿ (PSLULFDO HYLGHQFH IRU 8.
7KH 7KDWFKHU JRYHUQPHQW LV ZLGHO\ WKRXJKW WR UHSUHVHQW D VWUXFWXUDO EUHDN LQ ZHOIDUH VWDWH SROLF\￿
:H H[DPLQH KHUH WKH ZHOIDUH H[SHQGLWXUHV RYHU WKH SHULRG ￿￿￿￿￿￿￿￿ :KDW ZH DUH VKRZLQJ LQ )LJXUHV ￿
DQG ￿￿ DOEHLW LPSHUIHFWO\￿ LV WKH EHQHILW H[SHQGLWXUH RQ XQHPSOR\PHQW DV D SHUFHQWDJH RI WRWDO VRFLDO
LQVXUDQFH EHQHILW H[SHQGLWXUH SHU XQHPSOR\HG￿ :H VWUHVVHG LQ WKH SUHYLRXV VHFWLRQ WKH GLIILFXOWLHV LQ
LQWHUSUHWLQJ WKH VWDWLVWLFDO HYLGHQFH RI D FRPSOH[ DQG G\QDPLF EHQHILWV V\VWHP￿ 7KH LQWURGXFWLRQ RI
FDWHJRULHV RI EHQHILW DQG SURYLVLRQV KDYH FKDQJHG IUHTXHQWO\ DQG VLJQLILFDQWO\ RYHU WLPH GXULQJ WKH
SHULRG H[DPLQHG￿ )URP WKLV LW LV FOHDU WKDW LW PD\ EH PLVOHDGLQJ HYHQ WR UHJDUG WKH ILJXUHV DV D
FRQWLQXRXV VHULHV￿ 7KLV LV SDUWLFXODUO\ WUXH DOVR IRU WKH SURSRUWLRQ RI WKH XQHPSOR\HG UHFHLYLQJ EHQHILW
DQG RWKHU HQWLWOHPHQWV RI WKH EHQHILW VWUXFWXUH￿ +RZHYHU￿ NHHSLQJ WKHVH WKLQJV LQ PLQG DQG￿￿
FRQVLGHULQJ WKDW RIWHQ WKHVH VHULHV VKRZ WKH VDPH SDWWHUQ ZLWK VOLJKW FKDQJHV LQ OHYHOV￿ ZH FDQ DWWHPSW
WR SURYLGH VRPH KHOSIXO H[SODQDWLRQV￿ 7KH ILJXUHV VKRZ WKDW WKH JUDGXDO XSZDUG WUHQG LQ XQHPSOR\HG
EHQHILWV H[SHQGLWXUH EHFDPH TXLWH PDUNHG DIWHU ￿￿￿￿￿ ZKHQ 0UV 7KDWFKHU WRRN RIILFH￿ 7KXV￿ WKH
FKDQJH KDV LQ SDUW RFFXUUHG GXH WR WKH FRQFHUQV RI WKH SUHYLRXV JRYHUQPHQWV￿ 7KH SROLF\ ZDV￿
KRZHYHU￿ GLVWLQFWLYH LQ WKDW IROORZLQJ WKH REMHFWLYH RI UHGXFLQJ LQIODWLRQ￿ WKH JRYHUQPHQW UHGXFHG
HPSOR\PHQW￿ DOORZLQJ XQHPSOR\PHQW WR JURZ DW DQ DODUPLQJ UDWH DQG￿ WKHUHIRUH￿ LQFUHDVHG WKH
HQWLWOHPHQWV WR EHQHILWV￿ 7KH 2(&’ ￿￿￿￿￿￿ ILJXUHV ￿QRW UHSRUWHG KHUH￿ VKRZ WKDW WKH QXPEHU RI
DVVLVWDQFH DQG LQVXUDQFH EHQHILFLDULHV LQ WKH 8QLWHG .LQJGRP￿ GRXEOHG LQ ￿￿￿￿ DQG WKH SURSRUWLRQ RI
EHQHILFLDULHV RI D JXDUDQWHHG LQFRPH RI DOO XQHPSOR\PHQW EHQHILFLDULHV DOVR UHSRUWV D UHPDUNDEOH
LQFUHDVH DIWHU ￿￿￿￿￿
7KH UHOHYDQW VHULHV LV IRU DJJUHJDWH XQHPSOR\PHQW ￿)LJXUH ￿￿￿ 2WKHU VWXGLHV KDYH SRLQWHG RXW WKDW
WKH KXJH EXLOG￿XS RI WKH XQHPSOR\HG GXULQJ WKH ￿￿￿￿V FDPH DERXW DW OHDVW SDUWLDOO\ WKURXJK DQ LQFUHDVH
LQ WKH GXUDWLRQ RI XQHPSOR\PHQW DQG DQ LQFUHDVH RI WKH QXPEHU RI ZRPHQ LQ WKH ODERXU IRUFH￿
8QHPSOR\PHQW KDV ULVHQ ZLWKRXW D EUHDN VLQFH ￿￿￿￿ WR D OHYHO ZLWKRXW SUHFHGHQW LQ WKH 8. ￿%XLWHU
DQG 0LOOHU ￿￿￿￿￿￿ :KLOH LQIODWLRQ KDV IDOOHQ IURP DQ DYHUDJH UDWH RI DERXW ￿￿ SHUFHQW LQ ￿￿￿￿ WR DQ
DYHUDJH RI DERXW ￿ SHUFHQW LQ ￿￿￿￿￿ XQHPSOR\PHQW LQFUHDVHG UDSLGO\ WR PRUH WKDQ ￿￿ SHUFHQW RI WKH
ODERXU IRUFH DQG WKH QXPEHU RI XQHPSOR\HG URVH IURP ￿￿￿ PLOOLRQ LQ ￿￿￿￿ WR PRUH WKDQ ￿￿￿ PLOOLRQ LQ
￿￿￿￿￿ 7KH PDLQ REMHFWLYH RI WKH JRYHUQPHQW•V PDFURHFRQRPLF SROLF\ ZHUH WR FRQWURO LQIODWLRQ DQG WR
HQFRXUDJH JURZWK DQG LW LV H[SOLFLWO\ VWDWHG WKDW RI WKHVH WZLQ REMHFWLYHV RI KLJK JURZWK DQG ORZHU
LQIODWLRQ WKH JRYHUQPHQW SXW WKH LQIODWLRQ WDUJHW ILUVW ZKLOVW WKH PDLQWHQDQFH RI KLJK HPSOR\PHQW
FRXOG QRW EH HQVXUHG E\ WKH JRYHUQPHQW￿ ·*RYHUQPHQWV FDQ FUHDWH WKH FRQGLWLRQV LQ ZKLFK LW FDQ EH
DFKLHYHG￿ EXW ZKHWKHU LW LV DFKLHYHG GHSHQGV RQ WKH UHVSRQVHV RI PDQDJHPHQW DQG ODERXU￿ ￿7UHDVXU\
DQG &LYLO 6HUYLFH &RPPLWWHH RQ 0RQHWDU\ 3ROLF\￿ -XQH ￿￿￿￿￿￿
$V )LJXUHV ￿￿￿ VKRZ￿ WKH ODVW SDUW RI WKH SHULRG H[DPLQHG KDV VHHQ PDQ\ FKDQJHV LQ ERWK LQVXUDQFH
DQG LQFRPH￿WHVWHG EHQHILWV IRU XQHPSOR\HG ZRUNHUV￿ 7KH PDMRU XQIDYRXUDEOH PHDVXUHV IRU WKH
XQHPSOR\HG FRYHU WKH SHULRG ￿￿￿￿￿￿￿ ￿VHH $WNLQVRQ ￿￿￿￿￿￿ 0HDVXUHV DQG UHJXODWLRQV ZHUH PDGH XQGHU
WKH VXSSOHPHQWDU\ DQG 1DWLRQDO ,QVXUDQFH EHQHILWV WR UHPRYH HQWLWOHPHQW RU UHVWULFW EHQHILWV￿ )URP
￿￿￿￿￿ D VHULHV RI FXWV LQ KRXVLQJ EHQHILWV KDYH PRUH WKDQ RIIVHW VRPH FKDQJH LQ WKH RSSRVLWH GLUHFWLRQ￿
FRQWULEXWLQJ WR UHGXFH WKH XQHPSOR\PHQW EHQHILW H[SHQGLWXUH￿
,Q WKH HPSLULFDO DQDO\VLV￿ ZH XVH WKH EHQHILW DJJUHJDWH YDULDEOH SHU XQHPSOR\HG UHSRUWHG LQ )LJXUH ￿￿
7KH PRYHPHQW RYHU WLPH LQ WKH UHDO YDOXH RI WKH DJJUHJDWH YDULDEOH VKRZV￿ IRU WKH SHULRG FRQVLGHUHG￿
WKDW WKH XQHPSOR\PHQW EHQHILWV KDYH GHFOLQHG PDUNHGO\￿ LQ SDUWLFXODU LQ WKH ODWHU \HDUV￿ ZKHQ ERWK￿ WKH
XQHPSOR\HG SHRSOH DQG WKH QRPLQDO YDOXH RI WKH EHQHILW H[SHQGLWXUH ZDV UHGXFHG￿
2XU K\SRWKHVLV￿ KRZHYHU￿ LV WKDW WKH ZD\ EHQHILWV DUH DGPLQLVWUDWHG LV UHOHYDQW IRU WKH ODERXU
PDUNHW￿ LQ SDUWLFXODU￿ WKH XQFHUWDLQW\ HQJHQGHUHG E\ WKH JRYHUQPHQW•V EHQHILW SROLF\ PD\ SOD\ D NH\
UROH￿ 7R WKLV HQG ZH DSSUR[LPDWH WKH XQFHUWDLQW\ YDULDEOH IURP WKH WKHRUHWLFDO PRGHO ZLWK D PHDVXUH
RI WKH EHQHILW YRODWLOLW\￿
+(5( ),*85(6 ￿￿￿￿
)LJXUH ￿ VKRZV WKH YRODWLOLW\ RI WKH XQHPSOR\PHQW EHQHILWV ZKLFK ZH XVH WR PRGHO XQFHUWDLQW\ LQ
WKH HPSLULFDO PRGHO￿ 7KLV PHDVXUH UHSUHVHQWV WKH GLVWDQFH EHWZHHQ WKH ORJ YDOXH RI UHDO EHQHILW SHU
XQHPSOR\HG DQG LWV VPRRWKHG FRPSRQHQW GHULYHG XVLQJ WKH 6WUXFWXUDO 7LPH 6HULHV $QDO\VLV PHWKRG
￿VHH +DUYH\￿ ￿￿￿￿￿￿ WKH GDVKHG OLQH UHIHUV WR WKH VKRFN SURILOH IRU G\QDPLFDO VLPXODWLRQV ￿KLJKHU
YRODWLOLW\￿￿ ’LIIHUHQWO\ IURP WKH WUDGLWLRQDO $5,0$ PHWKRGRORJ\￿ WKH IXQGDPHQWDO FRPSRQHQWV RI D
WLPH VHULHV DUH WUHDWHG DV VWRFKDVWLF UDWKHU WKDQ GHWHUPLQLVWLF SURFHVVHV￿ SURYLGLQJ EHWWHU SUHGLFWLRQV
DQG VPRRWKLQJ DV ZHOO￿ ,Q SDUWLFXODU ZH KDYH XVHG WKH ORFDO OHYHO UDQGRP ZDON SOXV QRLVH PRGHO￿ QDPHO\￿
￿ ￿ ￿ ￿ ￿
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ZKHUH mW LV WKH OHYHO FRPSRQHQW RI WKH REVHUYHG WLPH VHULHV \W￿ ,QVWHDG RI DVVXPLQJ DQ LQYDULDQW OHYHO
FRHIILFLHQW￿ WKH DSSURDFK XVHG KHUH￿ PRGHOV LW E\ PHDQV RI D UDQGRP ZDON SURFHVV￿
8VLQJ .DOPDQ•V ILOWHU DOJRULWKP WR HVWLPDWH WKH DERYH PRGHO LQ WKH VSDFH VWDWHV IRUP￿ SURYLGHV D
VPRRWKHG YHUVLRQ RI \W YHU\ FORVH WR WKH RULJLQDO RQH￿ IOXFWXDWLRQV RI WKH RULJLQDO VHULHV DURXQG WKH
VPRRWKHG FRPSRQHQW PXVW EH FRQVLGHUHG LQ WKH VDPH ZD\ RI H[RJHQRXV UDQGRPO\ SHUWXUEHG QHZV
VWULNLQJ \W￿ 7KLV OHDGV XV WR XVH VXFK IOXFWXDWLRQV DV D PHDVXUH RI XQFHUWDLQW\ DERXW IXWXUH EHQHILWV￿
￿￿ $Q HFRQRPHWULF HYDOXDWLRQ
0DFURHFRQRPLF WLPH VHULHV VWXGLHV KDYH SURGXFHG YDU\LQJ UHVXOWV￿ 0DLQO\￿ WKH\ IRFXV RQ ZKHWKHU D
UHGXFWLRQ LQ WKH OHYHO RI XQHPSOR\PHQW EHQHILWV￿ H[HUW VRPH GRZQZDUG SUHVVXUH RQ XQHPSOR\PHQW
UDWHV￿ 0XFK DWWHQWLRQ KDV EHHQ SDLG WR WKLV SRVVLELOLW\ GXULQJ WKH KLJK XQHPSOR\PHQW SHULRG RI WKH
￿￿￿￿V DQG ￿￿￿￿V￿ 7KH PDFUR HYLGHQFH KDV EHHQ SURYLGHG E\ PHDQV UHJUHVVLRQV RI QDWLRQDO DYHUDJH
XQHPSOR\PHQW UDWHV XSRQ EHQHILW OHYHOV DQG RWKHU ODERXU PDUNHW YDULDEOHV￿ 6LQFH WKH ZRUN RI *XMDUDWL
￿￿￿￿￿￿￿ PRVW PDFUR￿LQYHVWLJDWLRQV KDYH IRXQG D VLJQLILFDQW SRVLWLYH HIIHFW RI EHQHILWV OHYHOV RU
UHSODFHPHQW UDWLRV RQ WKH XQHPSOR\PHQW UDWH IRU GLIIHUHQW VSDQV RI \HDUV￿ +RZHYHU￿ WKHVH PDFUR￿WHVWV
KDYH JHQHUDWHG D FRQVLGHUDEOH GLVFXVVLRQ DERXW WKH UREXVWQHVV RI WKH HVWLPDWHV ￿HVSHFLDOO\ UHJDUGLQJ
WKH VHW RI WKH PRGHOV• H[SODQDWRU\ YDULDEOHV￿ DQG WKH PDJQLWXGH RI WKH HIIHFW￿ $WNLQVRQ ￿￿￿￿￿￿￿
$WNLQVRQ HW DO￿ ￿￿￿￿￿￿￿ $QGUHZ DQG 1LFNHOO ￿￿￿￿￿￿￿ 0LQIRUG ￿￿￿￿￿￿ ￿￿￿￿￿ DQG /D\DUG DQG 1LFNHOO
￿￿￿￿￿￿￿ DPRQJ RWKHUV￿ KDYH GLVSXWHG WKH DG KRF QDWXUH RI WKH HTXDWLRQ HVWLPDWHG￿ WKH DSSURSULDWHQHVV RI
WKH SUR[LHV IRU XQHPSOR\PHQW EHQHILWV XVHG LQ WKH PRGHOV DQG WKH HODVWLFLW\ IRXQG IRU WKLV
UHODWLRQVKLS￿ 7KLV KDV SURYLGHG D KLJKO\ FRQWHQWLRXV FRQFOXVLRQ￿ LQ SDUW EHFDXVH RI WKH SUREOHP RI
PHDVXULQJ WKH YDULDEOH EHQHILWV DFFXUDWHO\￿ LQ SDUW EHFDXVH RI WKH HFRQRPHWULF PHWKRGRORJ\ DQG
VWUDWHJ\ XVHG WR WHVW WKH HIIHFWV RI WKH EHQHILW V\VWHP RQ WKH EHKDYLRXU RI XQHPSOR\HG ZRUNHUV￿
￿ 9DULDEOHV
,Q WKLV SDSHU ZH XVH D PXOWLYDULDWH VWDWLVWLFDO PRGHO ZLWK WKH SXUSRVH RI LQYHVWLJDWLQJ VRPH LVVXHV RI
WKH LPSDFW RI XQHPSOR\PHQW EHQHILWV RQ XQHPSOR\PHQW LQ RUGHU WR DVVHVV LI XQFHUWDLQW\￿ SUR[LHG E\ D
PHDVXUH RI YDULDELOLW\ RI EHQHILWV￿ KDV FKDUDFWHULVHG WKH ODERXU PDUNHW GXULQJ WKH 7KDWFKHU
JRYHUQPHQW￿ 7R WKLV HQG￿ ZH XVH D PXOWLYDULDWH FRLQWHJUDWLRQ PRGHO￿ ’DWD DUH DQQXDO RYHU WKH SHULRG
￿￿￿￿￿￿￿￿￿￿ 7KH V\VWHP LV LQ WKUHH VWRFKDVWLF YDULDEOHV￿ [] m n p w x , ), ( ' - = ￿ UHVSHFWLYHO\￿ UHDO ZDJH￿
HPSOR\PHQW DQG XQLRQ PHPEHUVKLS￿ 7KH 9$5 LV DXJPHQWHG E\ WKH EHQHILW YDULDEOH q DQG D PHDVXUH
RI YDULDELOLW\ RI XQHPSOR\PHQW EHQHILWV q
~
￿ ZKLFK DUH LQFOXGHG LQ WKH FRLQWHJUDWLRQ VSDFH￿ DV
H[RJHQRXV YDULDEOHV￿ DQG D VKLIW GXPP\ YDULDEOH ’￿ 0RUHRYHU￿ D WUHQG YDULDEOH 7￿ LV UHVWULFWHG WR OLH LQ
WKH FRLQWHJUDWLRQ VSDFH 6S￿b￿￿ 7KH PRGHO LV FRQGLWLRQHG RQ D YDULDEOH IRU WKH ZRUNLQJ GD\V ORVW LQ
ODERXU GLVSXWHV L￿ 7KLV YDULDEOH LV SUHVXPHG WR EH ZHDNO\ H[RJHQRXV DQG WR KDYH RQO\ VKRUW￿UXQ
HIIHFWV￿ $OO WKH YDULDEOHV DUH ORJV RI QRQ￿VWDWLRQDU\ WLPH VHULHV ZLWK WKH H[FHSWLRQ RI WKH EHQHILWV
YDULDELOLW\ PHDVXUH￿ ,W LV ZRUWK QRWLQJ WKDW ZH GLVWLQJXLVK EHWZHHQ WKH WKHRUHWLFDO PRGHO DQG WKH
VWDWLVWLFDO PRGHO DOWKRXJK WKH WKHRUHWLFDO PHDQLQJ LV GHULYHG E\ WKH VHOHFWLRQ RI WKH YDULDEOHV LQYROYHG
DQG WKH LPSRVLWLRQ RI WKHRU\ LQGXFHG UHVWULFWLRQV￿
￿
:H HPSKDVLVH WKDW WKH UHVXOWV RI D IXUWKHU PRGHO
VSHFLILFDWLRQ￿ ZKHUH WKH EHQHILW YDULDEOH LV DQ HQGRJHQRXV YDULDEOH￿ KLJKOLJKW WKDW EHQHILWV GR QRW
*UDQJHU FDXVH WKH WKUHH GLPHQVLRQDO ZDJH￿HPSOR\PHQW￿PHPEHUVKLS V\VWHP ZKHUHDV￿ RI FRXUVH￿ WKH
FRQYHUVH LV QRW WUXH￿ 7KLV OHDGV XV￿ DW WKLV VWDJH￿ WR XVH WKH EHQHILW YDULDEOH DV H[RJHQRXV￿
￿
$Q H[WHQVLYH GLVFXVVLRQ RI WKH UHODWLRQVKLS EHWZHHQ WKH VWDWLVWLFDO PRGHO DQG WKH WKHRUHWLFDO PRGHO DQG WKH
LQDGHTXDWH DWWHQWLRQ SDLG WR WKH TXHVWLRQ RI VWDWLVWLFDO DGHTXDF\ LV LQ 6SDQRV ￿￿￿￿￿￿￿￿￿
￿ ’DWD DQG VRXUFHV
:H XVH DV ZDJH YDULDEOH￿ HDUQLQJV SHU HPSOR\HH LQ WKH %ULWLVK PDQXIDFWXULQJ LQGXVWU\￿ 7KH SULFH
YDULDEOH XVHG WR GHIODWH HDUQLQJV LV WKH FRQVXPSWLRQ SULFHV LQGH[ DQG WKH ODERXU YDULDEOH LV
HPSOR\PHQW LQ LQGXVWU\ ￿DOO WKHVH YDULDEOHV DUH VRXUFH 2(&’￿￿ 7KH EHQHILWV YDULDEOH XVHG LQ WKH PRGHO
LV WKH XQHPSOR\PHQW EHQHILW H[SHQGLWXUH LQ UHDO WHUPV DQG SHU XQHPSOR\HG SHUVRQ￿ 7KH RULJLQDO
VRXUFH RI WKH VLQJOH YDULDEOHV LV ,/2 ZKLOH WKH GDWD VHW HPSOR\HG LV WKH &RPSDUDWLYH :HOIDUH 6WDWHV ’DWD
6HW￿ 7KH GDWD VHW SURYLGHV DOVR WKH ZRUNLQJ GD\ ORVW YDULDEOH ￿RULJLQDO VRXUFH￿ ,/2￿ DQG WKH QHW XQLRQ
PHPEHUVKLS ￿VRXUFH￿ 9LVVHU ￿￿￿￿￿￿ 7KH PRGHO KDV EHHQ IRUPXODWHG DQG HVWLPDWHG XVLQJ D PRGHOOLQJ
VHTXHQFH GHYHORSHG E\ -RKDQVHQ ￿￿￿￿￿￿ ￿￿￿￿￿ DQG -RKDQVHQ DQG -XVHOLXV ￿￿￿￿￿￿￿
￿
￿ &RLQWHJUDWLRQ DQDO\VLV
:H FRQGXFW RXU DQDO\VLV XVLQJ D 9$5 ZLWK ￿ ODJV RQ DOO VWRFKDVWLF YDULDEOHV￿ 7KH HVWLPDWLRQ LV
FDUULHG RXW RYHU WKH SHULRG ￿￿￿￿￿￿￿￿￿ XVLQJ 2/6￿ UHFXUVLYH OHDVW VTXDUHV ￿PRGHO ZLWK ,￿￿￿ YDULDEOHV DQG
FRLQWHJUDWLRQ DQDO\VLV￿ DQG 0/ HVWLPDWRUV ￿ SDUVLPRQLRXV 9$5 PRGHO DQG ·VWUXFWXUDO￿ PRGHO￿￿
’LDJQRVWLF WHVWV ￿ERWK￿ XQLHTXDWLRQDO DQG PXOWLYDULDWH WHVWV IRU SDUDPHWHU FRQVWDQF\￿ QRUPDOLW\￿
DXWRFRUUHODWLRQ DQG KRPRVNHGDVWLFLW\￿ VKRZ JRRG GHVFULSWLYH SRZHU RI WKH V\VWHPV DQG PRGHOV ￿WKH
IXOO VHW RI WHVWV LV SURYLGHG XSRQ UHTXHVW￿￿
7HVWLQJ IRU FRLQWHJUDWLRQ VXJJHVWV WKDW WKHUH LV HYLGHQFH RI WZR FRLQWHJUDWLQJ YHFWRUV￿ ,GHQWLILFDWLRQ
UHVWULFWLRQV ZHUH DWWHPSWHG RQ WKH XQUHVWULFWHG FRLQWHJUDWLQJ YHFWRUV￿ ,Q SDUWLFXODU ZH WHVW D QXPEHU RI
VWUXFWXUHV￿ WKHRUHWLFDOO\ PRWLYDWHG RQ￿
{ } ￿ ￿ ￿ a ￿ ￿ ￿ ￿￿ ￿ b q q 6S 7 P Q S Z Î -
WR HQG XS ZLWK WKH IROORZLQJ GHVFULSWLRQ RI WKH FRLQWHJUDWLQJ VSDFH ￿WKUHH UHVWULFWLRQV ZHUH LPSRVHG
RQ WKH ILUVW VWDWLRQDU\ UHODWLRQ DQG WZR RQ WKH VHFRQG FRLQWHJUDWLQJ YHFWRU￿￿
q q b
b
￿￿￿ ￿ ￿ a ￿￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿
￿￿￿ ￿ ￿ ￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿
￿
￿
+ - + - - + -
+ - - - -
7 S Z Q P
’ 7 S Z Q P
ZKHUH b LQGLFDWHV D FRLQWHJUDWLRQ YHFWRU￿ 7KH /5 WHVW IRU WKHVH K\SRWKHVHV￿ GLVWULEXWHG DV D ￿ ￿ ￿
￿ c
XQGHU WKH QXOO JLYHV D YDOXH RI ￿￿￿￿￿￿ >￿￿￿￿￿￿@￿
$V VWUHVVHG E\ /XWNHSRKO ￿￿￿￿￿￿￿ WKH FRHIILFLHQWV RI WKH FRLQWHJUDWLQJ VSDFH PXVW QRW EH LQWHUSUHWHG
DV HODVWLFLW\￿ 1HYHUWKHOHVV￿ VRPH LQWHUSUHWDWLRQ RI WKH UHODWLRQVKLSV PD\ EH DWWHPSWHG￿ :H ILQG WKDW
UHVWULFWLQJ WKH FORVHG￿VKRS K\SRWKHVLV LQ DOO RI WKH FRLQWHJUDWLQJ YHFWRUV LV UHMHFWHG E\ WKH GDWD￿
0RUHRYHU￿ WKH ORQJ￿UXQ HTXLOLEULD UHTXLUH D QHJDWLYH UHODWLRQVKLS EHWZHHQ UHDO ZDJH DQG HPSOR\PHQW￿
7KH K\SRWKHVLV WKDW UHDO ZDJH SRVLWLYHO\ FRLQWHJUDWHV ZLWK WKH OHYHO RI XQHPSOR\PHQW EHQHILWV FDQQRW
EH UHMHFWHG E\ WKH GDWD￿ DV ZHOO DV WKH DVVXPSWLRQ WKDW WKHUH H[LVWV D SRVLWLYH UHODWLRQVKLS EHWZHHQ
HPSOR\PHQW DQG EHQHILW XQFHUWDLQW\￿
,Q WKH UHVWULFWHG V\VWHP 9$5 HVWLPDWRU RI -RKDQVHQ￿ HPSKDVLV LV QRW SODFHG RQ WHVWV RI LQGLYLGXDO
FRHIILFLHQWV￿ EXW RQ WKH LPSOLFDWLRQV WKDW UHVWULFWLRQV RQ LQGLYLGXDO FRHIILFLHQWV KDYH IRU WKH V\VWHP DV D
ZKROH￿ 7KH LPSXOVH UHVSRQVHV PD\ JLYH D EHWWHU SLFWXUH RI WKH UHODWLRQVKLSV EHWZHHQ WKH YDULDEOHV￿ 7KH
￿
)LUVW￿ WKH XQUHVWULFWHG 9$5 LV HVWLPDWHG E\ 2/6 DQG WKH QXPEHU RI FRLQWHJUDWLQJ UHJUHVVLRQ DQG FRPPRQ
VWRFKDVWLF WUHQGV LV HVWDEOLVKHG￿ 7KHQ￿ WKH V\VWHP LV UH￿HVWLPDWHG￿ LPSRVLQJ WKH FRLQWHJUDWLQJ YHFWRU UHVWULFWLRQV￿ 7KH
UHVWULFWLRQV RQ WKH ORDGLQJV RI WKH FRLQWHJUDWLQJ YHFWRUV FDQ EH WHVWHG E\ WKH OLNHOLKRRG UDWLR WHVW￿￿￿
UHVSRQVHV RI WKH HQGRJHQRXV YDULDEOH RI WKH FRLQWHJUDWHG 9$5 V\VWHP WR D VWDQGDUG HUURU VKRFN LQ
HPSOR\PHQW DQG DUH SORWWHG LQ ILJXUHV $￿ DQG $￿ LQ WKH $SSHQGL[ ￿WKH LQQRYDWLRQ FRYDULDQFH PDWUL[
VKRZV QR UHOHYDQW FRUUHODWLRQV EHWZHHQ WKH UHVLGXDOV RI WKH YDULDEOHV￿￿ $OO WKH GLIIHUHQFHG YDULDEOHV GLH
DZD\ TXLWH UDSLGO\ GXH WR WKH VWDELOLW\ RI WKH V\VWHP￿ 7KH V\VWHP SURYLGHV HPSLULFDO HYLGHQFH IRU WKH
WKHRUHWLFDO PRGHO SUHGLFWLRQV￿ VKRZLQJ DQ LQYHUVH UHODWLRQVKLS EHWZHHQ UHDO ZDJHV DQG HPSOR\PHQW
DQG D SRVLWLYH UHODWLRQVKLS EHWZHHQ HPSOR\PHQW DQG PHPEHUVKLS￿ )LJXUH $￿ DQG $￿ VKRZV WKH
DFFXPXODWHG HIIHFWV RI WKH LQQRYDWLRQ LQ WKH YDULDEOHV RYHU Q SHULRGV￿ 7KHVH TXDQWLWLHV PD\ EH
FRQVLGHUHG DV Q￿WK LQWHULP PXOWLSOLHUV￿ 7KH RQH￿WLPH LPSXOVH LV VHHQ WR KDYH ODVWLQJ HIIHFWV RQ
HPSOR\PHQW￿ PHPEHUVKLS DQG ZDJHV￿ DV FRQVHTXHQFH RI WKH XQLW URRW LQ WKH V\VWHP WKH LPSXOVH
UHVSRQVH IXQFWLRQ GRHV QRW UHWXUQ WR ]HUR￿ DOWKRXJK WKH DFFXPXODWHG UHVXOWV UHPDLQ FRQVLVWHQW ZLWK
WKH PRGHO WKHRUHWLFDO SUHGLFWLRQV￿
￿￿ 6LPXODWLRQ UHVXOWV
7KH LPSDFW DQG WKH ·ORQJ￿UXQ￿ HIIHFWV RI D EHQHILW SROLF\ FKDQJH RQ HPSOR\PHQW DQG XQLRQ SRZHU
KDV EHHQ LQYHVWLJDWHG UDLVLQJ WKH YRODWLOLW\ RI WKH EHQHILWV YDULDEOH E\ ￿￿￿ GXULQJ ￿￿￿￿￿￿￿ ￿VHH WKH
GDVKHG OLQH LQ ILJXUH ￿￿￿ )LJXUHV ￿￿ ￿ DQG ￿￿ VKRZ WKLV RXWFRPH￿ 7KH PRVW SURPLQHQW IHDWXUH RI WKH
HDUO\ VLPXODWLRQ SHULRG LV WKH LQFUHDVH LQ XQHPSOR\PHQW OHYHO DQG D VXFFHVVLYH GHWHULRUDWLRQ￿ ,Q IDFW￿ D
VWULNLQJ IHDWXUH RI WKH ILJXUHV LV WKH G\QDPLF HIIHFW RI WKH VKRFN￿ $FFRUGLQJ WR WKH WKHRUHWLFDO PRGHO￿
LQFUHDVLQJ XQHPSOR\PHQW EHQHILW XQFHUWDLQW\ ZRXOG XQGRXEWHGO\ UHGXFH XQHPSOR\PHQW￿ 7KH ILJXUH
SRUWUD\V D SHUVLVWHQW LQFUHDVH LQ WKH HPSOR\PHQW OHYHO ZKLOH WUDGH XQLRQV ZRXOG JUDGXDOO\ DGMXVW ZDJH
GHPDQGV GRZQZDUGV￿ 7KH FKLHI FRQFHUQ LV WKH GUDPDWLF UHDFWLRQ RI ZRUNHUV MRLQLQJ WKH XQLRQ￿ 7KH
PHPEHUVKLS GURSV VOLJKWO\ LQ WKH ILUVW SHULRGV DQG WKHQ LQFUHDVHV￿ IROORZLQJ WKH HPSOR\PHQW G\QDPLFV
IRU ILYH \HDUV￿ VXEVHTXHQWO\￿ ZKLOH HPSOR\PHQW DFKLHYHV D QHZ ORQJ￿UXQ OHYHO DQG UHDO ZDJH UHGXFHV￿
PHPEHUVKLS IDOOV DEUXSWO\ ￿ILJXUH ￿￿￿
6LQFH XWLOLWDULDQ XQLRQ LV FRQFHUQHG DERXW WKH XWLOLWLHV RI FXUUHQW DQG IXWXUH PHPEHUV￿ WKH XQLRQ
G\QDPLF PRGHO DVVXPHV D GLUHFW UHODWLRQVKLS EHWZHHQ PHPEHUVKLS DQG HPSOR\PHQW￿ 7KH PRGHO
SUHGLFWV WKDW WKH XQLRQ SUHIHUV WR PRGHUDWH LWV ZDJH LQ RUGHU WR UDLVH HPSOR\PHQW DQG PHPEHUVKLS LQ
WKH VWHDG\ VWDWH￿ ,Q VXFK D FRQWH[W￿ WKH VLPXODWLRQ GRHV VHHP WR SURYLGH VXSSRUW IRU WKH WKHRUHWLFDO
PRGHO EXW WKH GHFOLQH LQ XQLRQ PHPEHUVKLS ￿LQ DEVROXWH DQG UHODWLYH WHUPV￿ UHPDLQ XQH[SODLQHG￿ ,W LV
VWUDLJKWIRUZDUG WR VKRZ WKDW WKH WKHRUHWLFDO SUHGLFWLRQ LV PRUH FRQVLVWHQW ZLWK RXU VLPXODWLRQV LI WKH
FORVHG￿VKRS UXOH LV UHPRYHG RU PDGH OHVV UHVWULFWLYH￿ 2QH RI WKH PRVW LPSRUWDQW DQG TXHVWLRQHG
PHDVXUHV RYHU WKH SHULRG FRQVLGHUHG LV LQ IDFW WKH VWULNLQJ UHGXFWLRQ RI WKH FORVHG VKRS DUUDQJHPHQWV￿
LQ WKH GHFDGH H[DPLQHG￿ WKHVH DUUDQJHPHQWV GURSSHG IURP DERXW ￿￿￿ WR ￿￿￿￿￿ EHFRPLQJ LOOHJDO
SUDFWLFH￿
7KH NH\ GHWHUPLQDQWV RI XQLRQ PHPEHUVKLS XVHG E\ OLWHUDWXUH DV H[SODQDWLRQV RI WKH IDOO LQ XQLRQ
PHPEHUV GXULQJ WKH ￿￿￿￿V DUH WKH EXVLQHVV F\FOH DQG WKH HPSOR\HU SROLFLHV DQG JRYHUQPHQW DFWLRQ￿ ,Q
WKH HDUO\ ￿￿￿￿V￿ XQLRQ PHPEHUVKLS ￿DQG GHQVLW\￿ IHOO VKDUSO\￿ 2IWHQ XQHPSOR\PHQW LV YLHZHG DV WKH
PDMRU GHWHUPLQDQW LQ WKLV UHGXFWLRQ￿ +RZHYHU￿ PDQ\ DXWKRUV KDYH HPSKDVLVHG WKDW HPSOR\HU DWWLWXGH
DQG JRYHUQPHQW EHKDYLRXU VLJQLILFDQWO\ LQIOXHQFHG ZRUNHUV• FKRLFH WR EHFRPH XQLRQ PHPEHU RU WR
UHQHZ WKHLU PHPEHUVKLS￿ 0RUH VSHFLILFDOO\￿ 7RZHUV ￿￿￿￿￿￿￿ )UHHPDQ DQG 3HOOHWLHU ￿￿￿￿￿￿￿ %RRWK ￿￿￿￿￿￿
DQG PDQ\ RWKHUV￿ VWUHVV WKH UROH RI LQGXVWULDO UHODWLRQ OHJLVODWLRQ￿ FODLPLQJ WKDW OHJDO FOLPDWH EHFDPH
PRUH XQIDYRXUDEOH WR XQLRQV￿ ,Q SDUWLFXODU￿ ￿￿￿￿￿￿￿ 7KDWFKHU OHJLVODWLRQ VKLIW RI WKH OHJDO EDODQFH
DJDLQVW XQLRQV￿ UDLVLQJ KRVWLOH SROLWLFDO SUHVVXUH￿ ZDV WKH PDMRU FDXVH RI WKH PHPEHUVKLS GRZQWXUQ￿
7KH NH\ ODERXU PDUNHW RXWFRPHV FKDQJH SRVW ￿￿￿￿￿ FKDUDFWHULVLQJ DQ LQFUHDVHG PDUNHW IOH[LELOLW\ DQG
UHGXFHG XQLRQ SRZHU￿ 7KH JRYHUQPHQW EURXJKW LQ VHYHUDO URXQGV RI UHVWULFWLYH OHJLVODWLRQ DJDLQVW WUDGH
XQLRQV￿ 7KH ￿￿￿￿ $FW UHVWULFWHG WKH ULJKW WR SLFNHW DQG RXWODZHG PRVW DFWLRQV LQ VXSSRUW RI ZRUNHUV LQ
GLVSXWH￿ 7KH ￿￿￿￿ OHJLVODWLRQ PDGH SROLWLFDO VWULNHV￿ ·EODFNLQJ￿ DQG RWKHU IRUPV RI DFWLRQV LOOHJDO￿
ZHDNHQHG WKH XQLRQ FORVHG￿VKRS DUUDQJHPHQWV DQG UHPRYHG VRPH XQLRQ LPPXQLWLHV￿ 7KH￿￿
HPSOR\PHQW $FW RI ￿￿￿￿ VWUHQJWKHQHG HPSOR\HU SRZHU WR JHW LQMXQFWLRQV ZKLOH WKH ￿￿￿￿ OHJLVODWLRQ
UHPRYHG IXUWKHU XQLRQ LPPXQLWLHV DQG H[WHQGHG LQGLYLGXDO ULJKWV WR ZRUN DJDLQVW XQLRQV￿ 7KHVH LVVXHV
DORQJ ZLWK WKH RWKHU JRDOV RI WKH 7KDWFKHU ODERXU PDUNHW UHIRUPV VXFK DV WKH LQFUHDVH RI WKH ZRUN
LQFHQWLYHV DQG VHOI￿HPSOR\PHQW￿ DQG WKH UHGXFWLRQ RI WKH JRYHUQPHQW UROH LQ WKH PDUNHWV￿ KDYH KDG D
UROH LQ GHWHUPLQLQJ WKH VL]H RI PHPEHUVKLS￿
￿
&RQFOXVLRQV
7KH SXUSRVH RI WKLV SDSHU LV WR H[DPLQH DJJUHJDWH ODERXU PDUNHW RXWFRPHV RI WKH EXON RI WKH
XQHPSOR\PHQW EHQHILWV FKDQJHV DQG UHIRUPV LPSOHPHQWHG LQ WKH ￿￿￿￿V LQ WKH 8.￿ ,Q SDUWLFXODU￿
ZKHWKHU WKH LPSDFW RI WKH EHQHILWV XQFHUWDLQW\ HQWDLOV SRVLWLYH HIIHFWV RQ HPSOR\PHQW DQG DGYHUVH
HIIHFWV RQ WKH PHPEHUVKLS VL]H￿ 7R HYDOXDWH WKH YDULDELOLW\ RI WKH XQHPSOR\PHQW EHQHILW UHIRUPV RQ
DJJUHJDWH ODERXU PDUNHW RXWFRPHV ZH HPSOR\ D G\QDPLF PRQRSRO\ XQLRQ PRGHO￿ UDQGRPLVLQJ WKH
EHQHILW YDULDEOH￿ 8QLRQ VROYHV DQ LQWHUWHPSRUDO PD[LPLVDWLRQ SUREOHP LQ ZKLFK XQHPSOR\PHQW
EHQHILWV IROORZ D VWRFKDVWLF ￿2UQVWHLQ￿8OHPEHFN￿ GLIIXVLRQ SURFHVV￿ 7KH PDLQ ILQGLQJ RI WKLV PRGHO•V
VROXWLRQ LV WKDW EHQHILWV XQFHUWDLQW\ SURYLGHV D KLJKHU VWHDG\ VWDWH HPSOR\PHQW OHYHO ZLWK UHVSHFW WR
WKDW DFKLHYHG E\ WKH GHWHUPLQLVWLF PRGHO VROXWLRQ￿ UHGXFLQJ WKH PRQRSRO\ XQLRQ GLVWRUWLRQDU\ HIIHFWV￿
$OWKRXJK WKLV UHVXOW VHHPV FRKHUHQW ZLWK WKH VW\OLVHG IDFW￿ WKH PHPEHUVKLS HIIHFW PRYHV LQ D SHUYHUVH
GLUHFWLRQ￿ VLQFH WKH FORVHG￿VKRS DUUDQJHPHQW XVHG WR PRGHO WKH PHPEHUVKLS G\QDPLFV￿ \LHOGV D KLJKHU
XQLRQ SRZHU￿ 7KLV UHVXOW LV￿ WKHUHIRUH￿ FRQGLWLRQHG E\ WKH GHJUHH RI FORVHG￿VKRS DUUDQJHPHQW￿
7KH DJJUHJDWH HYLGHQFH RQ WKH H[DPLQHG UHODWLRQVKLS KDV EHHQ LQYHVWLJDWHG HVWLPDWLQJ DQG
VLPXODWLQJ D YHFWRU HUURU FRUUHFWLRQ PRGHO￿ )URP WKH HFRQRPHWULF SRLQW RI YLHZ￿ WKH FRLQWHJUDWLRQ
DQDO\VLV VXJJHVWV WKDW WKHUH DUH WZR VWDWLRQDU\ UHODWLRQVKLSV EHWZHHQ ZDJH￿ HPSOR\PHQW￿ PHPEHUVKLS￿
EHQHILWV OHYHO DQG D PHDVXUH RI EHQHILW XQFHUWDLQW\￿ )URP WKH HFRQRPLF SRLQW RI YLHZ￿ WKH PDLQ UHVXOW
LV WKDW KLJKHU EHQHILWV XQFHUWDLQW\ SURGXFHV KLJKHU ORQJ￿UXQ HPSOR\PHQW OHYHO ZKHUHDV PHPEHUVKLS
GURSV￿ 7KH PRGHO•V VLPXODWLRQ SURYLGHV IXUWKHU LQWHUHVWLQJ LQVLJKWV LQ WKH WUDQVPLVVLRQ PHFKDQLVPV RI
WKH XQFHUWDLQW\ VKRFN￿ VKRZLQJ D FRPSOH[ G\QDPLF SDWK IRU HPSOR\PHQW DQG PHPEHUVKLS YDULDEOHV￿
$ QRYHOW\ RI RXU WKHRUHWLFDO PRGHO LV WKH LGHQWLILFDWLRQ RI EHQHILWV XQFHUWDLQW\ DV D IXUWKHU HIIHFW
WKDW WKH 7KDWFKHU JRYHUQPHQW PLJKW KDYH FDXVHG GXULQJ WKH ￿￿￿￿V￿ LQFUHDVLQJ HPSOR\PHQW DQG
ZHDNHQLQJ WKH XQLRQ PHPEHUVKLS￿ $ UHVXOW ZKLFK LV FRQILUPHG E\ WKH GDWD JHQHUDWLRQ SURFHVV ￿WKH
9$5 PRGHO￿ RI WKH YDULDEOHV￿
5HIHUHQFHV
$QGUHZV 0￿-￿ DQG 1LFNHOO 6￿-￿ ￿￿￿￿￿￿￿ 8QHPSOR\PHQW LQ WKH 8QLWHG .LQJGRP VLQFH WKH :DU￿ 5HYLHZ RI (FRQRPLF 6WXGLHV￿ ￿￿￿
$WNLQVRQ $￿%￿ ￿￿￿￿￿￿￿ 8QHPSOR\PHQW EHQHILWV DQG LQFHQWLYHV￿ LQ -￿ &UHHG\ ￿HG￿￿ 7KH (FRQRPLFV RI 8QHPSOR\PHQW LQ %ULWDLQ￿
/RQGRQ￿ %XWWHUZRUWKV￿
$WNLQVRQ $￿%￿￿ *RPXOND -￿￿ 0LFNHOHZULJKW -￿ DQG 5DX 1￿ ￿￿￿￿￿￿￿ 8QHPSOR\PHQW EHQHILWV￿ GXUDWLRQ DQG LQFHQWLYHV LQ
%ULWDLQ￿ KRZ UREXVW LV WKH HYLGHQFH"￿ -RXUQDO RI 3XEOLF (FRQRPLFV￿ ￿￿￿
$WNLQVRQ $￿%￿ DQG 0LFNOHZULJKW ,￿ ￿￿￿￿￿￿￿ 7XUQLQJ WKH VFUHZ￿ EHQHILWV IRU WKH XQHPSOR\HG￿ ￿￿￿￿￿￿￿￿￿￿ LQ $WNLQVRQ $￿%￿
￿HG￿￿ 3RYHUW\ DQG 6RFLDO 6HFXULW\￿ /RQGRQ +DUYHVWHU :KHWVKHDI￿
￿
)UHHPDQ DQG 3HOOHWLHU ￿￿￿￿￿￿￿ KDYH VKRZQ WKDW FKDQJHV LQ 8. ODERXU ODZ LQ WKH ￿￿￿￿V UHGXFHG XQLRQ GHQVLW\ E\ ￿￿
￿￿￿￿ SHU \HDU￿ $ VHULHV RI $FWV SDVVHG E\ WKH &RQVHUYDWLYH JRYHUQPHQW KDV KDPSHUHG XQLRQ DFWLYLW\￿ VKLIWLQJ WKH OHJDO
EDODQFH DJDLQVW XQLRQV￿ 6HH￿ DPRQJ RWKHUV￿ 0DVRQ DQG %DLQ ￿￿￿￿￿￿￿ %ODQFKIORZHU DQG )UHHPDQ ￿￿￿￿￿￿￿ &DUUXWK DQG ’LVQH\
￿￿￿￿￿￿￿ %URZQ DQG :DGKZDQL ￿￿￿￿￿￿￿￿￿
$WNLQVRQ $￿%￿ DQG 0LFNOHZULJKW ,￿ ￿￿￿￿￿￿￿ 8QHPSOR\PHQW FRPSHQVDWLRQ DQG ODERXU PDUNHW WUDQVLWLRQ￿ D FULWLFDO UHYLHZ￿
-RXUQDO RI (FRQRPLF /LWHUDWXUH￿ 1￿￿￿ ￿￿￿￿￿￿￿￿￿￿
%ODQFKIORZHU ’￿ DQG )UHHPDQ (￿%￿ ￿￿￿￿￿￿￿ ’LG WKH 7KDWFKHU UHIRUPV FKDQJH %ULWLVK ODERXU SHUIRUPDQFH"￿ 1%(5 :RUNLQJ
3DSHU 1R￿ ￿￿￿￿￿
%ORQGDO 6￿ DQG 3HDUVRQ 0￿ ￿￿￿￿￿￿￿ 8QHPSOR\PHQW DQG RWKHU QRQ￿HPSOR\PHQW EHQHILWV￿ 2[IRUG 5HYLHZ RI (FRQRPLF 3ROLF\￿ ￿￿￿
￿￿￿￿￿￿￿￿
%RRWK $￿/￿ ￿￿￿￿￿￿￿ 7KH (FRQRPLFV RI WKH 7UDGH 8QLRQ￿ &DPEULGJH 8QLYHUVLW\ 3UHVV￿ &DPEULGJH￿
%URZQ :￿ DQG :DGKZDQL 6￿ ￿￿￿￿￿￿￿ 7KH HFRQRPLF HIIHFWV RI LQGXVWULDO UHODWLRQV OHJLVODWLRQ VLQFH ￿￿￿￿￿ 1DWLRQDO ,QVWLWXWH
(FRQRPLF 5HYLHZ￿ Q￿ ￿￿￿￿ SS￿ ￿￿￿￿￿￿
%XLWHU :￿ +￿ DQG 0LOOHU 0￿￿+￿ ￿￿￿￿￿￿￿ &KDQJLQJ WKH UXOHV￿ HFRQRPLF FRQVHTXHQFHV RI WKH 7KDWFKHU UHJLPH￿ %URRNLQJV 3DSHUV
RQ HFRQRPLF $FWLYLW\￿ ￿￿ ￿￿￿￿￿￿￿￿
&DUUXWK $￿ DQG ’LVQH\ 5￿ ￿￿￿￿￿￿￿ :KHUH KDYH WZR PLOOLRQ WUDGH XQLRQ PHPEHUV JRQH"￿ (FRQRPLFD￿ SS￿ ￿￿￿￿￿
&KRZ *￿&￿ ￿￿￿￿￿￿￿ 2SWLPXP FRQWURO RI VWRFKDVWLF GLIIHUHQWLDO HTXDWLRQ V\VWHPV￿ -RXUQDO RI (FRQRPLF ’\QDPLFV DQG &RQWURO￿￿ ￿
SS￿ ￿￿￿￿￿￿￿
’L[LW $￿.￿ DQG 3LQG\FN 5￿6￿ ￿￿￿￿￿￿￿ ,QYHVWPHQW XQGHU 8QFHUWDLQW\￿ 3ULQFHWRQ 8QLYHUVLW\ 3UHVV￿ 3ULQFHWRQ￿
)UHHPDQ 5￿ DQG 3HOOHWLHU -￿ ￿￿￿￿￿￿￿ 7KH LPSDFW RI LQGXVWULDO UHODWLRQV OHJLVODWLRQ RQ %ULWLVK XQLRQ GHQVLW\￿ %ULWLVK -RXUQDO RI
,QGXVWULDO 5HODWLRQV￿ ￿￿￿ SS￿ ￿￿￿￿￿￿￿
+DUYH\ $￿&￿ ￿￿￿￿￿￿￿ )RUHFDVWLQJ￿ 6WUXFWXUDO 7LPH 6HULHV 0RGHOV DQG WKH .DOPDQ )LOWHU￿ &DPEULGJH 8QLYHUVLW\ 3UHVV￿ &DPEULGJH￿
-HQNLQV 6￿ 3￿ DQG 0LOODU -￿ ￿￿￿￿￿￿￿ ,QFRPH ULVN DQG LQFRPH PDLQWHQDQFH￿ LPSOLFDWLRQ IRU LQFHQWLYHV WR ZRUN￿ LQ 7KH (FRQRPLF
RI 6RFLDO 6HFXULW\￿ ￿HGV￿ $￿ ’LOQRW DQG ,￿ :DONHU￿￿ 2[IRUG￿ 2[IRUG 8QLYHUVLW\ 3UHVV￿
-RKDQVHQ 6￿ ￿￿￿￿￿￿￿ 6WDWLVWLFDO DQDO\VLV RI FRLQWHJUDWLRQ YHFWRUV￿ -RXUQDO RI (FRQRPLFV ’\QDPLFV DQG &RQWURO￿ ￿￿￿ ￿￿￿￿￿￿￿
-RKDQVHQ 6￿ ￿￿￿￿￿￿￿ /LNHOLKRRG￿%DVHG ,QIHUHQFH LQ &RLQWHJUDWHG 9HFWRU $XWRUHJUHVVLYH 0RGHOV￿ 2[IRUG￿ 2[IRUG 8QLYHUVLW\ 3UHVV￿
-RQHV 6￿5￿*￿ ￿￿￿￿￿￿￿ 8QLRQ PHPEHUVKLS DQG HPSOR\PHQW G\QDPLFV￿ (FRQRPLFV /HWWHUV￿ ￿￿￿ SS￿￿￿￿￿￿￿￿￿
.LGG ’￿3￿ DQG 2VZDOG $￿-￿ ￿￿￿￿￿￿￿ $ G\DQPLF PRGHO RI WUDGH XQLRQ EHKDYLRXU￿ (FRQRPLFD￿ ￿￿￿ SS￿ ￿￿￿￿￿￿￿
,/2 ￿,QWHUQDWLRQDO /DERXU 2IILFH￿ ￿￿￿￿￿￿￿ :RUOG /DERXU 5HSRUW ￿￿￿￿￿￿￿￿ ,QGXVWULDO 5HODWLRQV￿ ’HPRFUDF\ DQG 6RFLDO 6WDELOLW\￿
*HQHYD￿
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/XWNHSRKO +￿ ￿￿￿￿￿￿￿ ,QWHUSUHWDWLRQ RI FRLQWHJUDWLQJ UHODWLRQV￿ (FRQRPHWULF 5HYLHZ￿ ￿￿￿ ￿￿￿￿￿￿￿￿
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6WXGLHV￿« ￿
0DVRQ %￿ DQG %DLQ 3￿ ￿￿￿￿￿￿￿ 7KH GHWHUPLQDQW RI WUDGH XQLRQ PHPEHUVKLS LQ %ULWDLQ￿ D VXUYH\ RI WKH OLWHUDWXUH￿ ,QGXVWULDO
DQG /DERU 5HODWLRQV 5HYLHZ￿ ￿￿￿ ￿￿￿￿￿￿￿
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:RUNLQJ 3DSHU Q￿ ￿￿￿￿ 6WDQIRUG 8QLYHUVLW\￿
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)LJXUH ￿￿ 6WRFKDVWLF DQG ’HWHUPLQLVWLF (PSOR\PHQW 2SWLPDO 3DWK￿￿
)LJXUH ￿￿ %HQHILW ([SHQGLWXUH RQ 8QHPSOR\PHQW
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￿6RXUFH￿ ,/2￿
)LJXUH ￿￿ 5HDO %HQHILW ([SHQGLWXUH SHU 8QHPSOR\HG
)LJXUH ￿ ￿ %HQHILW ([SHQGLWXUH RQ 8QHPSOR\PHQW ￿5HDO 7HUPV￿
)LJXUH ￿￿ 8QHPSOR\PHQW
￿6RXUFH￿ 2(&’￿
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0.06)LJXUH ￿￿ (PSOR\PHQW 5HVSRQVH
)LJXUH ￿￿0HPEHUVKLS 5HVSRQVH
)LJXUH ￿￿￿ :DJH 5HVSRQVH
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